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This monograph is dedicated to our loved ones. 


Preface 


In this monograph, we present numerical applications of neural networks ap- 
proximations, as they are presented for the first time in the recent monograph 
by the first author, titled “Parametrized, Deformed and General Neural net- 
works” [1], Springer, Heidelberg, New York, 2023. That is confirming with 
numbers the theoretical results of the above mentioned monograph. 


Next, we explain very briefly at simplest possible terms why this is of interest in 
the studies about neural networks approximation. Let h be a general sigmoid 
function with h(0) = 0, and y = 1 the horizontal asymptotes. Of course h is 
strictly increasing over R. Let the parameter 0 < r < 1 and x > 0. Then clearly 
—x < x and —x < —rx < rx < a, furthermore it holds h(—x) < h(—rx) < 
h(rx) < h(x). Consequently the sigmoid y = h(ra) has a graph inside the 
graph of y = h(x), of course with the same asymptotes y = 1. Therefore h(rx) 
has derivatives (gradients) non-zero at more points x than h(x) has different 
than zero or not as close to zero, thus killing a fewer number of neurons! And of 
course h(rx) is more distant from y = 1, than h(x) is. This is the main concern 
in choosing the proper activation function, which is a highly desired fact in 
Neural Networks theory. Also different activation functions allow for different 
non-linearities which might work better for solving a specific function. So the 
need to use neural networks with various activation functions is vivid. Thus, 
performing neural network approximations using different activation functions 
is not only necessary but fully justified. 


Furthermore, the brain non-symmetry has been observed in animals and hu- 
mans in terms of structure, function and behavior. This lateralization is thought 
to reflect evolutionary, hereditary, developmental, experiential and pathological 
factors. Consequently, it is natural to consider for our study deformed neural 
network activation functions and operators. Thus, this book is the appropriate 
study covering a great variety of applications and approaching reality as close 
as possible. 


Our numerical applications cover the univariate case extensively in a great 
number of cases by employing SageMath [3], a free open-source mathematics 
software that uses a Python-based programming language. 


In each chapter in short we describe the neural network theory involved there. 


The engaged activation functions we employ here are: 6-Deformed and A- 
parametrized half hyperbolic tangent, g-Deformed and À-parametrized A- 
generalized logistic function. 


The book’s results are expected to find applications in the many areas of Ap- 
plied Mathematics, Computer Science and Engineering, especially in Artificial 
Intelligence, Machine Learning and Deep Learning. Other possible applications 
can be in applied sciences like Statistics, Economics, etc. All in all what is 
presented here is a valuable tool for a large range of applications. Therefore 
this monograph is suitable for researchers, graduate students, practitioners and 
seminars of the above disciplines, also to be in all Science and Engineering 
libraries. 


The preparation of this book took place during 2023-24 at the University of 
Memphis and Saint Martin’s University. 
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Department of Mathematical Sciences 
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1 Introduction 


This work is meant to be a companion to the published monograph of G.A. 
Anastassiou [Parametrized, Deformed and General Neural Networks, Springer, 
Heidelberg, New York, 2023], where the theoretical foundations for these re- 
sults have already been established. In particular, in there, it was proven that 
the various operators presented below converge quantitatively to the identity 
operator. 


In this current work would like to give our readers a sense of the error of ap- 
proximation for various operators and particular values of n, parameter A, de- 
formation coefficient q, activation functions, density functions, neural network 
operators, and intervals applied for various functions. We estimate the error of 
approximation of the various neural network operators, and also compare the 
results to various monomial polynomial functions. 


Please note the following: 


e the code below was run using SageMath [3] version 9.5. 


e the estimates in this book are all subject to the error of appoximation 
inherent from using SageMath as a tool and how floating point numbers 
are represented on computer systems. This error of approximation 
accummulates as we do more and more iterations. 


e some tests are not complete - after running for a long time, a runtime 
error occured and some computations stalled. 


e the reader is strongly advised to read and understand the code prior to 
reading the numerical results. The code is written in a simple way so it 
is understandable even for non computer scientists. The "left side" of our 
computations represents the error of approximation to the function by 
neural network operators. This error is compared to anticipated speeds 
of convergence and expressed by the "difference" values shown in every 
computational result. 


2 Real-valued neural network approximation based on 
the q-deformed and À-parametrized half hyperbolic 
tangent - introduction 


We present in here some of the background and the main result that was 
proven in the monograph [Parametrized, Deformed and General Neural Net- 
works, Springer, Heidelberg, New York, 2023], in Chapter 20. 


The activation function [see monograph, formula 20.1] used for this part is 
defined as follows: 


pege 
Pat) = 1+ gee? 


VtER,where q, B > 0. (1) 


Then [see monograph, formula 20.8], we present the density function, the q- 
deformed and À-parametrized half hyperbolic tangent (which, in the SageMath 
code below was named theta(x) for consistency between all SageMath code 
presented in this current work): 


C2) 3= CAG +1) — plz — 1)) >0,V2 € R, where q, B>0. (2) 


Lastly, [see monograph, formula 20.27], we give the real-valued 
linear neural network operators: 


H,„(f, £) := 


, where f € C([a,b]), x € [a,b], q, B > 0. 


(3) 


ead E ETR) 
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It was shown [see monograph, Theorem 20.9], that: 


lim H,(f) = f, (4) 


N—00 


pointwise and uniformly. 


L]: 


Next, we present our computational results using SageMath. Please note that 
we removed several of the results generated by the code below. 


3 Real-valued neural network approximation based on 
the q-deformed and À-parametrized half hyperbolic 
tangent - part 1 


RR.scientific_notation(True) 

powers = [3/10, 1/2, 7/10] 

lamdas = [1/4, 1/2, 1] #deformation parameter lamda over (0,1 
+1] - these are the beta values in the formula 

qs = [1/4, 1/2, 1] #deformation coefficient 


funcs = [sin(x), cos(x)] #choice of functions 
a = -pi #the interval 

bi- pi #the interval 

xOs= [pi/4, pi/2, 3*pi/4] 


HEHAAHHHRAAAHHEREAEAEERAAAAH AERA EER RAAAR AAA AEE RAA 
for x0 in x0s: 
HEHAAHHHRAAAHHEEEAAEAERARAAAAEERAEEEEERRRAAR ARR EEERAARAR 
for power in powers: #going over various powers for 1/ 
on “power 
u 
HEEEHAAHHARARAAHEEEAAAAAARARAAA EEE AAAAAARAR AAA E RH 
for lamda in lamdas: #going over each lamda value 
u 
HHEEEHAAAHARARAAAEEEAARAAARARAAA EEE AAARAR ARR AEEEARRRRR AH 
for q in qs: #going over each q value 
je 


sHEEREAHARAARERAEREAAAREARARAARERAEREEREREER AAR ERERRAR ERR RE 


sprint ("---------------------------------------------------------------- 


pring ("x0 = "+ str(x0)+", Power = 14) 
astr(power)+ ", lamda = "+ str(lamda) +", q =" + str(q)) 


sprint ("---------------------------------------------------------------- 
#the activation function 
phi(x) = (1-q*(e*(-lamda*x)))/ 

«(1t+q*(e*(-lamda*x)))  #formula 20.1 


#q-deformed and B-parametrized half hyperbolic, 
-tangent 

theta(x) = 1/4*(phi(x+1) - phi(x-1)) 4 
o#formula 20.8 


jii 


sHHHEAHHAAHEARAEAREERAEARAEAREARAEAREERAEARARAR EER AERREARR EE 
for i in range(len(funcs)): 


u 


HHEHHHEHHHEAHAEAEEEHEEHHEAHAEAHEEAEEEHAEHAERAHEERAEHHAEHRA RRA 
f(x)=funcs[i] 


show(f (x) ) 
for m in KO, 2, 50, 100. 200. 500]: 
#def Hm f, D: #real-valued 


linear neural network operators 

# return sum(f (k/n) «theta (n*z-k), 
ofor k in [ceil (nta),.., floor (n*b)])/sum(theta(nta-k) for k, 
tn [ceil (nta),.., floor (n*b)]) 

#leftSide = abs(H(n,f,x0)-f(x0)) 

leftSide = abs(sum(f(k/ 
-n)*theta(n*x0-k) for k in [ceil(n*a),..,floor(n*b)])/ 
-sum(theta(n*x0-k) for k in [ceil(n*a),..,floor(n*b)]) -u 
of (x0)) 

vall = n 

val2 = leftSide.n() 

val3 = 1/(n^povwer).n() 


10 


printi n= "t+str@Wall), C 
-lere side = Tieri ral). 


MA ily 
on^ ("tstr(power)+") = "+str(val3), 

MATA T 
difference = "+str(val3-val2)) 


x0 = 1/4xpi, Power = 3/10, lamda = 1/4, q = 1/4 


sin (x) 
n= 10, left side = 6.14723251420852e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.39714908485187e-1 
n = 20 , left side = 1.11294566010310e-1 


1/n* (3/10) = 4.07090531536904e-1 
difference = 2.95795965526594e-1 
n = 50 , left side = 6.57022757028688e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.43547219008123e-1 
n = 100 , left side = 3.61332770545404e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.15055366096418e-1 
n = 200 , left side = 1.88501016814132e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.85178475655424e-1 
n = 500 , left side = 7.72268598453840e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.47269212770295e-1 


cos (x) 
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n= 10 , left side = 5.17973276214348e-1 
1/n° (3/10) = 5.01187233627272e-1 
difference = -1.67860425870752e-2 
20 , left side = 2.51295039601676e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 1.55795491935229e-1 
n = 50 , left side = 8.91716716056313e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.20077823105360e-1 
n = 100 , left side = 4.20399787268633e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.09148664424095e-1 
n = 200 , left side = 2.03292531654996e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.83699324171337e-1 
n = 500 , left side = 7.95946134048608e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.47032437414348e-1 


5 
Il 


x0 = 1/4xpi, Power = 3/10, lamda = 1/4, q= 1/2 


sin (x) 


n= 10, left side = 2.25818738884073e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.78605359738865e-1 

n = 20 , left side = 4.04453908761683e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.66645140660736e-1 

50 , left side = 3.02663846427300e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.78983110068262e-1 

n = 100 , left side = 1.74104170545998e-2 


5 
Il 
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1/n^ (3/10) 2.51188643150958e-1 
difference = 2.33778226096358e-1 
n = 200 , left side = 9.25989196858323e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.94768685368254e-1 
n = 500 , left side = 3.83481978962907e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.51157078965205e-1 


cos (x) 


n= 10 , left side = 3.22248031460382e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 1.78939202166890e-1 
n = 20 , left side = 1.42602604325762e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.64487927211142e-1 
n = 50 , left side = 4.72897971848895e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.61959697526102e-1 
n = 100 , left side = 2.16912390801813e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.29497404070777e-1 
n = 200 , left side = 1.03316679895296e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.93696909347307e-1 
n = 500 , left side = 4.00637442698670e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.50985524327847e-1 


10 , 


20 , 


50 , 


10 , 


20 , 


50 , 


left side 


left side = 1.55169425547731e-1 


1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.46017808079542e-1 


left side = 4.47376351803206e-2 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.62352896356584e-1 


left side = 7.43627371125710e-3 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.01813220999735e-1 
left side = 1.86936162198503e-3 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.49319281528973e-1 
left side = 4.67987750301657e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03560589586535e-1 
left side = 7.49070874977997e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54916991667336e-1 


cos (x) 


left side = 1.53728257318856e-1 


1/n* (3/10) = 5.01187233627272e-1 
difference = 3.47458976308417e-1 


left side = 4.47310387031025e-2 


1/n* (3/10) = 4.07090531536904e-1 
difference = 3.62359492833802e-1 
= 7.43627371112354e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.01813220999868e-1 
left side = 1.86936162198525e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.49319281528973e-1 
left side = 4.67987750301324e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03560589586536e-1 
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n = 500 , left side = 7.49070874974667e-5 
1/n* (3/10) 1.54991898754834e-1 
difference = 1.54916991667336e-1 


x0 = 1/4*pi, Power = 3/10, lamda = 1/2, q = 1/4 


sin (x) 


n= 10 , left side = 1.10269377456684e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.90917856170588e-1 
n = 20 , left side = 7.76237576737794e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.29466773863125e-1 
n = 50 , left side = 3.60961153613111e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.73153379349681e-1 
n = 100 , left side = 1.88410272392819e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.32347615911676e-1 
n = 200 , left side = 9.61343382830959e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.94415143508527e-1 
n = 500 , left side = 3.89095422715502e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.51100944527679e-1 


cos (x) 


n= 10, left side = 2.51869405006841e-1 
1/n^ (3/10) 5.01187233627272e-1 
difference = 2.49317828620431e-1 
n = 20 , left side = 1.14542456854608e-1 


15 


1/n° (3/10) = 4.07090531536904e-1 


difference = 2.92548074682296e-1 
n = 50 , left side = 4.20732317898761e-2 

1/n* (3/10) = 3.09249494710992e-1 

difference = 2.67176262921116e-1 


n = 100 , left side = 2.03378378667143e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.30850805284244e-1 

n = 200 , left side = 9.98779497231439e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.94040782364523e-1 

n = 500 , left side = 3.95085911348825e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.51041039641345e-1 


x0 = 1/4*pi, Power = 3/10, lamda = 1/2, q= 1/2 


sin (x) 


10 , left side = 3.95100600139322e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.61677173613340e-1 

n = 20 , left side = 3.46988342396720e-2 

1/n* (3/10) = 4.07090531536904e-1 
difference = 3.72391697297232e-1 

n = 50 , left side = 1.73741914965689e-2 

1/n* (3/10) = 3.09249494710992e-1 
difference = 2.91875303214423e-1 

n = 100 , left side = 9.25093740382410e-3 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.41937705747134e-1 

n = 200 , left side = 4.76419447265519e-3 

1/n* (3/10) = 2.04028577336837e-1 


D 
Il 
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difference = 1.99264382864182e-1 
n = 500 , left side = 1.93866173914448e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53053237015689e-1 


cos (x) 


n= 10 , left side = 1.43310623580410e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.57876610046862e-1 
n = 20 , left side = 6.16155530779093e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.45474978458995e-1 
n= 50 , left side = 2.17255095716977e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.87523985139294e-1 
n = 100 , left side = 1.03403776602990e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.40848265490659e-1 
n = 200 , left side = 5.03665536910614e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.98991921967731e-1 
n = 500 , left side = 1.98226000171697e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53009638753117e-1 


x0 = 1/4*pi, Power = 3/10, lamda = 1/2, q= 1 


sin (x) 


n= 10 , left side = 4.55658979518567e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.55621335675416e-1 
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20 , 


50 , 


10 , 


20 , 


50 , 


left side = 1.17886898348858e-2 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.95301841702019e-1 


left side = 1.90462319911511e-3 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.07344871511877e-1 
left side = 4.76820716817206e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50711822434141e-1 
left side = 1.19246801639439e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03909330535198e-1 
left side = 1.90813536953272e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54972817401138e-1 


cos (x) 


left side = 4.55601836086841e-2 


1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.55627050018588e-1 


left side = 1.17886897702850e-2 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.95301841766619e-1 


left side = 1.90462319911522e-3 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.07344871511877e-1 
left side = 4.76820716817428e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50711822434141e-1 
left side = 1.19246801639661e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03909330535197e-1 
left side = 1.90813536955492e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54972817401138e-1 
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sin (x) 


n= 10 , left side = 7.66430508778088e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.24544182749464e-1 
n = 20 , left side = 4.38693273663758e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.63221204170529e-1 
n= 50 , left side = 1.88047297835470e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.90444764927445e-1 
n = 100 , left side = 9.60447473250958e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.41584168418448e-1 
n = 200 , left side = 4.85201986681627e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.99176557470021e-1 
n = 500 , left side = 1.95265780521137e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53039240949622e-1 


cos (x) 


n= 10 , left side = 1.15283010872480e-1 
1/n^ (3/10) 5.01187233627272e-1 
difference = 3.85904222754792e-1 

n = 20 , left side = 5.36357377250527e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.53454793811852e-1 

n= 50 , left side = 2.03721756047667e-2 
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1/n° (3/10) 3.09249494710992e-1 
difference = 2.88877319106225e-1 
n = 100 , left side = 9.99650884011449e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.41192134310844e-1 
n = 200 , left side = 4.95003918172576e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.99078538155111e-1 
n = 500 , left side = 1.96834138039337e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53023557374440e-1 


sin (x) 


n= 10 , left side = 3.37717704676069e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.67415463159665e-1 
n = 20 , left side = 2.07753148869368e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.86315216649968e-1 
n= 50 , left side = 9.21511967883237e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.00034375032159e-1 
n = 100 , left side = 4.75529633802119e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.46433346812937e-1 
n = 200 , left side = 2.41425898359438e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01614318353243e-1 
n = 500 , left side = 9.74447341997475e-4 
1/n* (3/10) = 1.54991898754834e-1 
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difference = 1.54017451412836e-1 


cos (x) 


10 , left side = 6.24222476166081e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.38764986010664e-1 

n = 20 , left side = 2.80065121964508e-2 

1/n* (3/10) = 4.07090531536904e-1 
difference = 3.79084019340454e-1 

n = 50 , left side = 1.03752156077472e-2 

1/n* (3/10) = 3.09249494710992e-1 
difference = 2.98874279103244e-1 

n = 100 , left side = 5.04543146629366e-3 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.46143211684664e-1 

n = 200 , left side = 2.48679971416932e-3 

1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01541777622668e-1 

n = 500 , left side = 9.86054169944905e-4 

1/n* (3/10) = 1.54991898754834e-1 

difference = 1.54005844584889e-1 


5 
Il 


sin (x) 


n= 10 , left side = 1.26576588370484e-2 


1/n* (3/10) = 5.01187233627272e-1 

difference = 4.88529574790224e-1 
n = 20 , left side = 3.19289527212963e-3 

1/n* (3/10) = 4.07090531536904e-1 


difference 4 .03897636264775e-1 
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n = 50 , left side = 5.12151444058695e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08737343266933e-1 

n = 100 , left side = 1.28084179052412e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51060558971906e-1 

n = 200 , left side = 3.20238618124469e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03996553475025e-1 

n = 500 , left side = 5.12400106755795e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54986774753766e-1 


cos (x) 


n= 10 , left side = 1.26576548275704e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.88529578799702e-1 
n = 20 , left side = 3.19289294996883e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.03897638586936e-1 
n = 50 , left side = 5.12152389308462e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08737342321683e-1 
n = 100 , left side = 1.28084061290279e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51060559089668e-1 
n = 200 , left side = 3.20239758673235e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03996553360970e-1 
n = 500 , left side = 5.12391080242924e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54986774844031e-1 


22 


x0 = 1/4*xpi, Power = 1/2, lamda = 1/4, q= 1/4 


sin (x) 


n= 10, left side = 6.14723251420852e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.54755440874753e-1 
n = 20 , left side = 1.11294566010310e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.12312231739669e-1 
n = 50 , left side = 6.57022757028688e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 7.57190805344407e-2 
n = 100 , left side = 3.61332770545404e-2 
1/n° (1/2) = 1.00000000000000e-1 
difference = 6.38667229454596e-2 
n = 200 , left side = 1.88501016814132e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 5.18605764372415e-2 
n = 500 , left side = 7.72268598453840e-3 
1/n° (1/2) = 4.47213595499958e-2 
difference = 3.69986735654574e-2 


cos (x) 


n= 10, left side = 5.17973276214348e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = -2.01745510197510e-1 
n = 20 , left side = 2.51295039601676e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = -2.76882418516967e-2 
n = 50 , left side = 8.91716716056313e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 5.22496846316782e-2 
n = 100 , left side = 4.20399787268633e-2 
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1/n° (1/2) = 1.00000000000000e-1 
difference = 5.79600212731367e-2 
n = 200 , left side = 2.03292531654996e-2 
1/n° (1/2) = 7.07106781186548e-2 
difference = 5.03814249531551e-2 
n = 500 , left side = 7.95946134048608e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.67618982095097e-2 


sin (x) 


n= 10 , left side = 2.25818738884073e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.93645892128431e-1 
n = 20 , left side = 4.04453908761683e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.83161406873811e-1 
n = 50 , left side = 3.02663846427300e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.11154971594579e-1 
n = 100 , left side = 1.74104170545998e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.25895829454002e-2 
n = 200 , left side = 9.25989196858323e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.14507861500715e-2 
n = 500 , left side = 3.83481978962907e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.08865397603667e-2 


cos (x) 
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n= 10 , left side = 3.22248031460382e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = -6.02026544354439e-3 
n = 20 , left side = 1.42602604325762e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 8.10041934242166e-2 
n = 50 , left side = 4.72897971848895e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 9.41315590524200e-2 
n = 100 , left side = 2.16912390801813e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.83087609198187e-2 
n = 200 , left side = 1.03316679895296e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.03790101291252e-2 
n = 500 , left side = 4.00637442698670e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.07149851230091e-2 


sin (x) 


n= 10, left side = 1.55169425547731e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.61058340469107e-1 
n = 20 , left side = 4.47376351803206e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.78869162569658e-1 
50 , left side = 7.43627371125710e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.33985082526052e-1 
n = 100 , left side = 1.86936162198503e-3 


5 
Il 


25 


1/n°(1/2) = 1.00000000000000e-1 
difference = 9.81306383780150e-2 
n = 200 , left side = 4.67987750301657e-4 
1/n^ (1/2) 7.07106781186548e-2 
difference = 7.02426903683531e-2 
n = 500 , left side = 7.49070874977997e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46464524624980e-2 


cos (x) 


n= 10 , left side = 1.53728257318856e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.62499508697982e-1 
n = 20 , left side = 4.47310387031025e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.78875759046876e-1 
n = 50 , left side = 7.43627371112354e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.33985082526186e-1 
n = 100 , left side = 1.86936162198525e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.81306383780148e-2 
n = 200 , left side = 4.67987750301324e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.02426903683534e-2 
n = 500 , left side = 7.49070874974667e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46464524624983e-2 


10 , left side = 1.10269377456684e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.05958388560154e-1 

20 , left side = 7.76237576737794e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.45983040076200e-1 

50 , left side = 3.60961153613111e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.05325240875998e-1 

100 , left side = 1.88410272392819e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.11589727607181e-2 

200 , left side = 9.61343382830959e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.10972442903452e-2 

500 , left side = 3.89095422715502e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.08304053228408e-2 


cos (x) 


10 , left side = 2.51869405006841e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 6.43583610099970e-2 

20 , left side = 1.14542456854608e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.09064340895371e-1 

50 , left side = 4.20732317898761e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 9.93481244474334e-2 

100 , left side = 2.03378378667143e-2 
1/n° (1/2) = 1.00000000000000e-1 
difference = 7.96621621332857e-2 

200 , left side = 9.98779497231439e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.07228831463404e-2 
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n = 500 , left side = 3.95085911348825e-3 
1/n° (1/2) = 4.47213595499958e-2 
difference = 4.07705004365075e-2 


x0 = 1/4*pi, Power = 1/2, lamda = 1/2, q= 1/2 


sin (x) 


n= 10 , left side = 3.95100600139322e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.76717706002906e-1 
n = 20 , left side = 3.46988342396720e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.88907963510307e-1 
n = 50 , left side = 1.73741914965689e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.24047164740741e-1 
n = 100 , left side = 9.25093740382410e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.07490625961759e-2 
n = 200 , left side = 4.76419447265519e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.59464836459996e-2 
n = 500 , left side = 1.93866173914448e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27826978108513e-2 


cos (x) 


n= 10, left side = 1.43310623580410e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.72917142436428e-1 

n = 20 , left side = 6.16155530779093e-2 
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1/n° (1/2) = 2.23606797749979e-1 
difference = 1.61991244672070e-1 
50 , left side = 2.17255095716977e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.19695846665612e-1 
n = 100 , left side = 1.03403776602990e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.96596223397010e-2 
n = 200 , left side = 5.03665536910614e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.56740227495486e-2 
n = 500 , left side = 1.98226000171697e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27390995482788e-2 


D 
Il 


sin (x) 


10 , left side = 4.55658979518567e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.70661868064981e-1 

n = 20 , left side = 1.17886898348858e-2 

1/n° (1/2) = 2.23606797749979e-1 
difference = 2.11818107915093e-1 

n = 50 , left side = 1.90462319911511e-3 

1/n° (1/2) = 1.41421356237310e-1 
difference = 1.39516733038194e-1 

n = 100 , left side = 4.76820716817206e-4 

1/n* (1/2) = 1.00000000000000e-1 
difference = 9.95231792831828e-2 

n = 200 , left side = 1.19246801639439e-4 

1/n* (1/2) = 7.07106781186548e-2 


5 
Il 
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difference = 7.05914313170153e-2 
n = 500 , left side = 1.90813536953272e-5 

1/n* (1/2) = 4.47213595499958e-2 

difference = 4.47022781963005e-2 


cos (x) 


n= 10 , left side = 4.55601836086841e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.70667582408154e-1 
n = 20 , left side = 1.17886897702850e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.11818107979694e-1 
n = 50 , left side = 1.90462319911522e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.39516733038194e-1 
n = 100 , left side = 4.76820716817428e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.95231792831826e-2 
n = 200 , left side = 1.19246801639661e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.05914313170151e-2 
n = 500 , left side = 1.90813536955492e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47022781963002e-2 


sin (x) 


n= 10 , left side = 7.66430508778088e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.39584715139029e-1 
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20 , left side = 4.38693273663758e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.79737470383603e-1 

50 , left side = 1.88047297835470e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.22616626453763e-1 

100 , left side = 9.60447473250958e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.03955252674904e-2 

200 , left side = 4.85201986681627e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.58586582518385e-2 

500 , left side = 1.95265780521137e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27687017447844e-2 


cos (x) 


10 , left side = 1.15283010872480e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.00944755144358e-1 

20 , left side = 5.36357377250527e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.69971060024926e-1 

50 , left side = 2.03721756047667e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.21049180632543e-1 

100 , left side = 9.99650884011449e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.00034911598855e-2 

200 , left side = 4.95003918172576e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.57606389369290e-2 

500 , left side 1 .96834138039337e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27530181696024e-2 
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sin (x) 


n= 10 , left side = 3.37717704676069e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.82455995549231e-1 
n = 20 , left side = 2.07753148869368e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.02831482863042e-1 
n= 50 , left side = 9.21511967883237e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.32206236558477e-1 
n = 100 , left side = 4.75529633802119e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.52447036619788e-2 
n = 200 , left side = 2.41425898359438e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.82964191350604e-2 
n = 500 , left side = 9.74447341997475e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.37469122079983e-2 


cos (x) 


n= 10, left side = 6.24222476166081e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.53805518400230e-1 
n = 20 , left side = 2.80065121964508e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.95600285553528e-1 
n = 50 , left side = 1.03752156077472e-2 
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1/n° (1/2) = 1.41421356237310e-1 
difference = 1.31046140629562e-1 
n = 100 , left side = 5.04543146629366e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.49545685337063e-2 
n = 200 , left side = 2.48679971416932e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.82238784044854e-2 
n = 500 , left side = 9.86054169944905e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.37353053800509e-2 


sin (x) 


n= 10 , left side = 1.26576588370484e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.03570107179790e-1 
n = 20 , left side = 3.19289527212963e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.20413902477849e-1 
n = 50 , left side = 5.12151444058695e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40909204793251e-1 
n = 100 , left side = 1.28084179052412e-4 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.98719158209476e-2 
n = 200 , left side = 3.20238618124469e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06786542568423e-2 
n = 500 , left side = 5.12400106755795e-6 
1/n* (1/2) = 4.47213595499958e-2 
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difference = 4.47162355489282e-2 


cos (x) 


n= 10 , left side = 1.26576548275704e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.03570111189268e-1 
n = 20 , left side = 3.19289294996883e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.20413904800010e-1 
n = 50 , left side = 5.12152389308462e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40909203848001e-1 
n = 100 , left side = 1.28084061290279e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98719159387097e-2 
n = 200 , left side = 3.20239758673235e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06786541427874e-2 
n = 500 , left side = 5.12391080242924e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47162356391934e-2 


x0 = 1/4*pi, Power = 7/10, lamda = 1/4, q = 1/4 


sin (x) 


n= 10 , left side = 6.14723251420852e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.38053906354803e-1 

n = 20 , left side = 1.11294566010310e-1 
1/n^ (7/10) 1.22822802611579e-1 
difference = 1.15282366012690e-2 
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n = 50 , left side = 6.57022757028688e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = -1.02957504513304e-3 

n = 100 , left side = 3.61332770545404e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.67744000080934e-3 

n = 200 , left side = 1.88501016814132e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 5.65626926556129e-3 

n = 500 , left side = 7.72268598453840e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 5.18121425842592e-3 


cos (x) 


n= 10 , left side = 5.17973276214348e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -3.18447044717460e-1 
n = 20 , left side = 2.51295039601676e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -1.28472236990097e-1 
n = 50 , left side = 8.91716716056313e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = -2.44989709478956e-2 
n = 100 , left side = 4.20399787268633e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = -2.22926167151354e-3 
n = 200 , left side = 2.03292531654996e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 4.17711778147490e-3 
n = 500 , left side = 7.95946134048608e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 4.94443890247824e-3 
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x0 = 1/4xpi, Power = 7/10, lamda = 1/4, q= 1/2 


sin (x) 


n= 10 , left side = 2.25818738884073e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.76944357608481e-1 
n = 20 , left side = 4.04453908761683e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.23774117354108e-2 
n = 50 , left side = 3.02663846427300e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.44063160150057e-2 
n = 100 , left side = 1.74104170545998e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.24003000007500e-2 
n = 200 , left side = 9.25989196858323e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.52464789783913e-2 
n = 500 , left side = 3.83481978962907e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 9.06908045333525e-3 


cos (x) 


n= 10 , left side = 3.22248031460382e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -1.22721799963494e-1 
n = 20 , left side = 1.42602604325762e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -1.97798017141833e-2 
n = 50 , left side = 4.72897971848895e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 1.73829034728463e-2 
n = 100 , left side = 2.16912390801813e-2 
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1/n^ (7/10) 3.98107170553497e-2 
difference = 1.81194779751684e-2 
n = 200 , left side = 1.03316679895296e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.41747029574449e-2 
n = 500 , left side = 4.00637442698670e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.89752581597762e-3 


sin (x) 


10 , left side = 1.55169425547731e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 4.43568059491574e-2 

n = 20 , left side = 4.47376351803206e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.80851674312585e-2 

50 , left side = 7.43627371125710e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.72364269464787e-2 

n = 100 , left side = 1.86936162198503e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.79413554333647e-2 

n = 200 , left side = 4.67987750301657e-4 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.40383831966728e-2 

n = 500 , left side = 7.49070874977997e-5 

1/n° (7/10) = 1.29039002429643e-2 

difference = 1.28289931554665e-2 


D 
Il 


D 
Il 


cos (x) 
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n= 10 , left side = 1.53728257318856e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 4.57979741780322e-2 
n = 20 , left side = 4.47310387031025e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.80917639084766e-2 
n = 50 , left side = 7.43627371112354e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.72364269466122e-2 
n = 100 , left side = 1.86936162198525e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.79413554333645e-2 
n = 200 , left side = 4.67987750301324e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.40383831966732e-2 
n = 500 , left side = 7.49070874974667e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28289931554669e-2 
x0 = 1/4*pi, Power = 7/10, lamda = 1/2, q = 1/4 
sin (x) 
n= 10 , left side = 1.10269377456684e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 8.92568540402037e-2 
n = 20 , left side = 7.76237576737794e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 4.51990449377997e-2 
n = 50 , left side = 3.60961153613111e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 2.85765852964247e-2 
n = 100 , left side = 1.88410272392819e-2 
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1/n^ (7/10) 3.98107170553497e-2 
difference = 2.09696898160678e-2 
n = 200 , left side = 9.61343382830959e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.48929371186649e-2 
n = 500 , left side = 3.89095422715502e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 9.01294601580930e-3 


cos (x) 


n= 10 , left side = 2.51869405006841e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -5.23431735099530e-2 
n = 20 , left side = 1.14542456854608e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.28034575697098e-3 
n = 50 , left side = 4.20732317898761e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 2.25994688678597e-2 
n = 100 , left side = 2.03378378667143e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.94728791886355e-2 
n = 200 , left side = 9.98779497231439e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.45185759746601e-2 
n = 500 , left side = 3.95085911348825e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.95304112947608e-3 


x0 = 1/4*pi, Power = 7/10, lamda = 1/2, q = 1/2 


10 , 


20 , 


50 , 


10 , 


20 , 


50 , 


left side 


left side = 3.95100600139322e-2 


1/n°(7/10) = 1.99526231496888e-1 
difference = 1.60016171482956e-1 


left side = 3.46988342396720e-2 


1/n* (7/10) = 1.22822802611579e-1 
difference = 8.81239683719070e-2 


left side = 1.73741914965689e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 4.72985091611668e-2 
left side = 9.25093740382410e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.05597796515256e-2 
left side = 4.76419447265519e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.97421764743193e-2 
left side = 1.93866173914448e-3 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.09652385038198e-2 


cos (x) 


left side = 1.43310623580410e-1 


1/n° (7/10) = 1.99526231496888e-1 
difference = 5.62156079164781e-2 
= 6.16155530779093e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 6.12072495336697e-2 


left side = 2.17255095716977e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 4.29471910860380e-2 
left side = 1.03403776602990e-2 

1/n° (7/10) = 3.98107170553497e-2 
difference = 2.94703393950507e-2 
left side = 5.03665536910614e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.94697155778684e-2 
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n = 500 , left side = 1.98226000171697e-3 
1/n^ (7/10) 1.29039002429643e-2 
difference = 1.09216402412474e-2 


x0 = 1/4*pi, Power = 7/10, lamda = 1/2, q= 1 


sin (x) 


n= 10, left side = 4.55658979518567e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.53960333545031e-1 
n = 20 , left side = 1.17886898348858e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.11034112776693e-1 
n = 50 , left side = 1.90462319911511e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.27680774586206e-2 
n = 100 , left side = 4.76820716817206e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.93338963385325e-2 
n = 200 , left side = 1.19246801639439e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43871241453351e-2 
n = 500 , left side = 1.90813536953272e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28848188892690e-2 


cos (x) 


n= 10 , left side = 4.55601836086841e-2 
1/n° (7/10) 1.99526231496888e-1 
difference = 1.53966047888204e-1 

n = 20 , left side = 1.17886897702850e-2 


Al 


1/n° (7/10) = 1.22822802611579e-1 
difference = 1.11034112841294e-1 

50 , left side = 1.90462319911522e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.27680774586205e-2 

n= 100 , left side = 4.76820716817428e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.93338963385323e-2 

n = 200 , left side = 1.19246801639661e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43871241453348e-2 

n = 500 , left side = 1.90813536955492e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28848188892688e-2 


D 
Il 


x0 = 1/4*pi, Power = 7/10, lamda = 1, q = 1/4 


sin (x) 


10 , left side = 7.66430508778088e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.22883180619079e-1 

n = 20 , left side = 4.38693273663758e-2 

1/n* (7/10) = 1.22822802611579e-1 
difference = 7.89534752452032e-2 
n= 50 , left side = 1.88047297835470e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.58679708741888e-2 
n = 100 , left side = 9.60447473250958e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.02062423228402e-2 

n = 200 , left side = 4.85201986681627e-3 

1/n° (7/10) = 2.45063709469745e-2 


D 
Il 
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difference = 1.96543510801582e-2 
n = 500 , left side = 1.95265780521137e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.09512424377530e-2 


cos (x) 


n= 10 , left side = 1.15283010872480e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 8.42432206244081e-2 
n = 20 , left side = 5.36357377250527e-2 
1/n°(7/10) = 1.22822802611579e-1 
difference = 6.91870648865263e-2 
n= 50 , left side = 2.03721756047667e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.43005250529691e-2 
n = 100 , left side = 9.99650884011449e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.98142082152352e-2 
n = 200 , left side = 4.95003918172576e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.95563317652487e-2 
n = 500 , left side = 1.96834138039337e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.09355588625710e-2 


x0 = 1/4*pi, Power = 7/10, lamda = 1, q= 1/2 


sin (x) 


n= 10 , left side = 3.37717704676069e-2 
1/n* (7/10) = 1.99526231496888e-1 
difference = 1.65754461029281e-1 
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20 , 


50 , 


10 , 


20 , 


50 , 


left side = 2.07753148869368e-2 


1/n°(7/10) = 1.22822802611579e-1 
difference = 1.02047487724642e-1 


left side = 9.21511967883237e-3 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.54575809789034e-2 
left side = 4.75529633802119e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.50554207173285e-2 
left side = 2.41425898359438e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.20921119633801e-2 
left side = 9.74447341997475e-4 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.19294529009668e-2 


cos (x) 


left side = 6.24222476166081e-2 


1/n* (7/10) = 1.99526231496888e-1 
difference = 1.37103983880280e-1 


left side = 2.80065121964508e-2 


1/n* (7/10) = 1.22822802611579e-1 
difference = 9.48162904151283e-2 


left side = 1.03752156077472e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.42974850499885e-2 
left side = 5.04543146629366e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.47652855890561e-2 
left side = 2.48679971416932e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.20195712328052e-2 
left side = 9.86054169944905e-4 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.19178460730194e-2 
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x0 = 1/4*xpi, Power = 7/10, lamda = 1, q= 1 


sin (x) 


n= 10 , left side = 1.26576588370484e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.86868572659840e-1 
n = 20 , left side = 3.19289527212963e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.19629907339449e-1 
n = 50 , left side = 5.12151444058695e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.41605492136771e-2 
n = 100 , left side = 1.28084179052412e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.96826328762973e-2 
n = 200 , left side = 3.20238618124469e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44743470851621e-2 
n = 500 , left side = 5.12400106755795e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28987762418968e-2 


cos (x) 


n= 10 , left side = 1.26576548275704e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.86868576669318e-1 

n = 20 , left side = 3.19289294996883e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.19629909661610e-1 

n = 50 , left side = 5.12152389308462e-4 
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1/n^ (1/10) 6.46727006577358e-2 
difference = 6.41605482684273e-2 
n = 100 , left side = 1.28084061290279e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.96826329940595e-2 
n = 200 , left side = 3.20239758673235e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44743469711072e-2 
n = 500 , left side = 5.12391080242924e-6 
1/n° (7/10) 1.29039002429643e-2 
difference = 1.28987763321619e-2 


sin (x) 


n= 10 , left side = 2.59670416080878e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 2.41516817546394e-1 
n = 20 , left side = 9.72188312719504e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.09871700264954e-1 
n = 50 , left side = 1.65953574461681e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.92654137264824e-1 
n = 100 , left side = 4.17666880694489e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.47011974344013e-1 
n = 200 , left side = 1.04591804479937e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.02982659292038e-1 
n = 500 , left side = 1.67425459808412e-4 
1/n* (3/10) = 1.54991898754834e-1 
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difference = 1.54824473295025e-1 


cos (x) 


n= 10 , left side = 3.74820144167218e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 1.26367089460054e-1 
n = 20 , left side = 2.55195709786687e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 1.51894821750217e-1 
n = 50 , left side = 1.09512408851853e-1 
1/n* (3/10) = 3.09249494710992e-1 
difference = 1.99737085859139e-1 
n = 100 , left side = 5.52768392704612e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 1.95911803880497e-1 
n = 200 , left side = 2.77039874947656e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.76324589842071e-1 
n = 500 , left side = 1.10889527170912e-2 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.43902946037742e-1 


x0 = 1/2*pi, Power = 3/10, lamda = 1/4, q= 1/2 


sin (x) 


n= 10 , left side = 2.09589580757104e-1 


1/n* (3/10) = 5.01187233627272e-1 
difference = 2.91597652870168e-1 
n = 20 , left side = 7.13255649254819e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.35764966611423e-1 
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n = 50 , left side = 1.20373646494268e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.97212130061565e-1 

n = 100 , left side = 3.02699828334163e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.48161644867616e-1 

n = 200 , left side = 7.57860092323814e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03270717244513e-1 

n = 500 , left side = 1.21307447419339e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54870591307414e-1 


cos (x) 


n= 10 , left side = 1.87736124441305e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.13451109185968e-1 
n = 20 , left side = 1.28731714979751le-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.78358816557153e-1 
n = 50 , left side = 5.48404970391369e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.54408997671855e-1 
n = 100 , left side = 2.76490462085282e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.23539596942430e-1 
n = 200 , left side = 1.38533249004043e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.90175252436433e-1 
n = 500 , left side = 5.54456160316980e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.49447337151664e-1 
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x0 = 1/2*pi, Power = 3/10, lamda = 1/4, q= 1 


sin (x) 


n= 10 , left side = 2.00900395201895e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.00286838425377e-1 
n = 20 , left side = 6.28049320488506e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.44285599488054e-1 
n = 50 , left side = 1.05164762327522e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.98733018478240e-1 
n = 100 , left side = 2.64367655879127e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.48544966592167e-1 
n = 200 , left side = 6.61834623500557e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03366742713336e-1 
n = 500 , left side = 1.05934619056391e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54885964135777e-1 


cos (x) 


n = 10 , left side = 1.66610983054087e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.84526135321864e-1 

n = 20 , left side = 4.09990480435282e-4 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.06680541056469e-1 

n= 50 , left side = 2.67487880780225e-9 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09249492036113e-1 

n = 100 , left side = 8.64395924369672e-18 
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1/n^ (3/10) 2.51188643150958e-1 
difference = 2.51188643150958e-1 
n = 200 , left side = 1.45283091113058e-17 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.04028577336837e-1 
n = 500 , left side = 8.94627014169001e-17 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54991898754834e-1 


sin (x) 


10 , left side = 9.84826134043599e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.02704620222912e-1 

n = 20 , left side = 2.61046861206300e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.80985845416274e-1 

50 , left side = 4.22645955857959e-3 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.05023035152412e-1 

n = 100 , left side = 1.05840494480958e-3 

1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50130238206148e-1 

n = 200 , left side = 2.64713303538389e-4 

1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03763864033299e-1 

n = 500 , left side = 4.23591513527555e-5 

1/n^ (3/10) = 1.54991898754834e-1 

difference = 1.54949539603481e-1 


D 
Il 


D 
Il 


cos (x) 


90 


n= 10 , left side = 2.54999238457693e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 2.46187995169579e-1 
n = 20 , left side = 1.35881405538451e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.71209125998454e-1 
n = 50 , left side = 5.52740754515297e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.53975419259462e-1 
n = 100 , left side = 2.77036411956434e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.23485001955315e-1 
n = 200 , left side = 1.38601618045097e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.90168415532327e-1 
n = 500 , left side = 5.54499938996761e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.49446899364866e-1 


x0 = 1/2*pi, Power = 3/10, lamda = 1/2, q= 1/2 


sin (x) 


n= 10, left side = 7.25561006486467e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.28631132978626e-1 

n = 20 , left side = 1.90326036120037e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.88057927924901e-1 

50 , left side = 3.07684651802320e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.06172648192969e-1 
n = 100 , left side = 7.70350593050639e-4 


5 
Il 


5l 


1/n^ (3/10) 2.51188643150958e-1 
difference = 2.50418292557907e-1 
n = 200 , left side = 1.92658947488877e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03835918389348e-1 
n = 500 , left side = 3.08286271132330e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54961070127720e-1 


cos (x) 


n = 10 , left side = 1.28642490007521e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.72544743619751e-1 

n = 20 , left side = 6.81042176000300e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.38986313936874e-1 

n = 50 , left side = 2.76476637677382e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.81601830943254e-1 

n = 100 , left side = 1.38531517342038e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.37335491416754e-1 

n = 200 , left side = 6.93024738450047e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.97098329952337e-1 

n = 500 , left side = 2.77251035146457e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.52219388403369e-1 


10 , 


20 , 


50 , 


10 , 


20 , 


50 , 


left side = 6.40115086492422e-2 


1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.37175724978030e-1 


left side = 1.66715291654219e-2 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.90419002371483e-1 


left side = 2.69354395939936e-3 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.06555950751592e-1 
left side = 6.74326324543562e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50514316826414e-1 
left side = 1.68640444147994e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03859936892689e-1 
left side = 2.69851091845297e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54964913645649e-1 


cos (x) 


left side = 3.68331709595509e-4 


1/n* (3/10) = 5.01187233627272e-1 
difference = 5.00818901917677e-1 


left side = 1.81936348575529e-7 


1/n* (3/10) = 4.07090531536904e-1 
difference = 4.07090349600556e-1 


left side = 1.15053485964214e-17 


1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09249494710992e-1 
left side = 2.66498756652580e-17 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51188643150958e-1 
left side = 2.17356323014423e-17 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04028577336837e-1 
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n = 500 , left side = 9.06911543942942e-17 
1/n* (3/10) 1.54991898754834e-1 
difference = 1.54991898754834e-1 


sin (x) 


n= 10 , left side = 2.73218987411664e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.73865334886106e-1 
n = 20 , left side = 6.90589468087832e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.00184636856026e-1 
n = 50 , left side = 1.10835163775835e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08141143073233e-1 
n = 100 , left side = 2.77209959256730e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50911433191701e-1 
n = 200 , left side = 6.93101217305037e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03959267215106e-1 
n = 500 , left side = 1.10899618150917e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54980808793019e-1 


cos (x) 


n= 10 , left side = 1.35711685154782e-1 
1/n^ (3/10) 5.01187233627272e-1 
difference = 3.65475548472490e-1 

n = 20 , left side = 6.89464901817200e-2 
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1/n* (3/10) = 4.07090531536904e-1 
difference = 3.38144041355184e-1 

50 , left side = 2.77022557225577e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.81547238988434e-1 

n = 100 , left side = 1.38599886244430e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.37328654526515e-1 

n = 200 , left side = 6.93110233963074e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.97097474997206e-1 

n = 500 , left side = 2.77256501313648e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52219333741697e-1 


D 
Il 


sin (x) 


10 , left side = 2.02586050377557e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.80928628589517e-1 

n = 20 , left side = 5.11322907698708e-3 

1/n* (3/10) = 4.07090531536904e-1 
difference = 4.01977302459917e-1 
n= 50 , left side = 8.20311672977803e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08429183038014e-1 

n = 100 , left side = 2.05156512414262e-4 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50983486638544e-1 

n = 200 , left side = 5.12940438195386e-5 

1/n* (3/10) = 2.04028577336837e-1 


5 
Il 


99 


difference = 2.03977283293017e-1 
n = 500 , left side = 8.20726742567501e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54983691487408e-1 


cos (x) 


n= 10 , left side = 6.80191579414196e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.33168075685853e-1 
n = 20 , left side = 3.44939608010511e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.72596570735853e-1 
n = 50 , left side = 1.38524597520624e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.95397034958929e-1 
n = 100 , left side = 6.93016042367867e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.44258482727279e-1 
n = 200 , left side = 3.46557187207865e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.00563005464758e-1 
n = 500 , left side = 1.38628390798492e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53605614846849e-1 


x0 = 1/2*pi, Power = 3/10, lamda = 1, q= 1 


sin (x) 


n= 10 , left side = 1.79004576579427e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.83286775969330e-1 


56 


20 , 


50 , 


10 , 


20 , 


50 , 


left side = 4.51543399532339e-3 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 4.02575097541581e-1 


left side = 7.24292150886985e-4 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.08525202560105e-1 
left side = 1.81138319373719e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.51007504831584e-1 
left side = 4.52886594521917e-5 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03983288677385e-1 
left side = 7.24636777071908e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54984652387063e-1 


cos (x) 


left side = 1.57869523854596e-7 


1/n* (3/10) = 5.01187233627272e-1 
difference = 5.01187075757748e-1 


left side = 8.57307835911959e-10 


1/n* (3/10) = 4.07090531536904e-1 
difference = 4.07090530679597e-1 


left side = 1.66778327101737e-10 


1/n* (3/10) = 3.09249494710992e-1 
difference = 3.09249494544213e-1 
left side = 1.61355729577713e-10 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51188642989602e-1 
left side = 1.41525502993151e-10 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04028577195311e-1 
left side = 4.01468513110386e-11 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54991898714687e-1 
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x0 = 1/2*pi, Power = 1/2, lamda = 1/4, q= 1/4 


sin (x) 


n= 10 , left side = 2.59670416080878e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 5.65573499359598e-2 
n = 20 , left side = 9.72188312719504e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.26387966478029e-1 
n = 50 , left side = 1.65953574461681e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.24825998791141e-1 
n = 100 , left side = 4.17666880694489e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.58233311930551e-2 
n = 200 , left side = 1.04591804479937e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.96647600738554e-2 
n = 500 , left side = 1.67425459808412e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.45539340901874e-2 


cos (x) 


n= 10 , left side = 3.74820144167218e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = -5.85923781503805e-2 
n = 20 , left side = 2.55195709786687e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = -3.15889120367084e-2 
n = 50 , left side = 1.09512408851853e-1 
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1/n° (1/2) = 1.41421356237310e-1 
difference = 3.19089473854569e-2 
n = 100 , left side = 5.52768392704612e-2 
1/n^ (1/2) 1.00000000000000e-1 
difference = 4.47231607295388e-2 
n = 200 , left side = 2.77039874947656e-2 
1/n^ (1/2) = 7.07106781186548e-2 
difference = 4.30066906238892e-2 
n = 500 , left side = 1.10889527170912e-2 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.36324068329046e-2 


sin (x) 


n= 10 , left side = 2.09589580757104e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.06638185259734e-1 
n = 20 , left side = 7.13255649254819e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.52281232824497e-1 
n = 50 , left side = 1.20373646494268e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.29383991587883e-1 
n = 100 , left side = 3.02699828334163e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.69730017166584e-2 
n = 200 , left side = 7.57860092323814e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.99528180263309e-2 
n = 500 , left side = 1.21307447419339e-4 
1/n* (1/2) = 4.47213595499958e-2 
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difference = 4.46000521025765e-2 


cos (x) 


n = 10 , left side = 1.87736124441305e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.28491641575533e-1 

n = 20 , left side = 1.28731714979751e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 9.48750827702277e-2 

n = 50 , left side = 5.48404970391369e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 8.65808591981726e-2 

n = 100 , left side = 2.76490462085282e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.23509537914718e-2 

n = 200 , left side = 1.38533249004043e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 5.68573532182505e-2 

n = 500 , left side = 5.54456160316980e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.91767979468260e-2 


sin (x) 


n= 10 , left side = 2.00900395201895e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.15327370814943e-1 

n = 20 , left side = 6.28049320488506e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.60801865701128e-1 
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n = 50 , left side = 1.05164762327522e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.30904880004557e-1 

n = 100 , left side = 2.64367655879127e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.73563234412087e-2 

n = 200 , left side = 6.61834623500557e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.00488434951542e-2 

n = 500 , left side = 1.05934619056391e-4 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.46154249309394e-2 


cos (x) 


n= 10 , left side = 1.66610983054087e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.99566667711429e-1 
n = 20 , left side = 4.09990480435282e-4 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.23196807269544e-1 
n= 50 , left side = 2.67487880780225e-9 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.41421353562431e-1 
n = 100 , left side = 8.64395924369672e-18 
1/n* (1/2) = 1.00000000000000e-1 
difference = 1.00000000000000e-1 
n = 200 , left side = 1.45283091113058e-17 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.07106781186547e-2 
n = 500 , left side = 8.94627014169001e-17 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47213595499957e-2 
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x0 = 1/2*pi, Power = 1/2, lamda = 1/2, q = 1/4 


sin (x) 


n= 10, left side = 9.84826134043599e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.17745152612478e-1 
n = 20 , left side = 2.61046861206300e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.97502111629349e-1 
n = 50 , left side = 4.22645955857959e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.37194896678730e-1 
n = 100 , left side = 1.05840494480958e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.89415950551904e-2 
n = 200 , left side = 2.64713303538389e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.04459648151164e-2 
n = 500 , left side = 4.23591513527555e-5 
1/n° (1/2) = 4.47213595499958e-2 
difference = 4.46790003986430e-2 


cos (x) 


n= 10 , left side = 2.54999238457693e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 6.12285275591446e-2 
n = 20 , left side = 1.35881405538451e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 8.77253922115282e-2 
n = 50 , left side = 5.52740754515297e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 8.61472807857798e-2 
n = 100 , left side = 2.77036411956434e-2 
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1/n° (1/2) = 1.00000000000000e-1 
difference = 7.22963588043566e-2 
n = 200 , left side = 1.38601618045097e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 5.68505163141450e-2 
n = 500 , left side = 5.54499938996761e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.91763601600282e-2 


sin (x) 


n= 10 , left side = 7.25561006486467e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.43671665368191e-1 
n = 20 , left side = 1.90326036120037e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.04574194137975e-1 
n = 50 , left side = 3.07684651802320e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.38344509719286e-1 
n = 100 , left side = 7.70350593050639e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.92296494069494e-2 
n = 200 , left side = 1.92658947488877e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.05180191711659e-2 
n = 500 , left side = 3.08286271132330e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46905309228826e-2 


cos (x) 
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n= 10 , left side = 1.28642490007521e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.87585276009317e-1 
n = 20 , left side = 6.81042176000300e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.55502580149949e-1 
n= 50 , left side = 2.76476637677382e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.13773692469571e-1 
n = 100 , left side = 1.38531517342038e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.61468482657962e-2 
n = 200 , left side = 6.93024738450047e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.37804307341543e-2 
n = 500 , left side = 2.77251035146457e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.19488491985312e-2 


sin (x) 


n= 10 , left side = 6.40115086492422e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.52216257367596e-1 
n = 20 , left side = 1.66715291654219e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.06935268584557e-1 
50 , left side = 2.69354395939936e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.38727812277910e-1 
n = 100 , left side = 6.74326324543562e-4 
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1/n°(1/2) = 1.00000000000000e-1 
difference = 9.93256736754564e-2 
n = 200 , left side 1.68640444147994e-4 
1/n^ (1/2) 7 .07106781186548e-2 
difference = 7.05420376745068e-2 
n = 500 , left side = 2.69851091845297e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46943744408113e-2 


cos (x) 


n= 10, left side = 3.68331709595509e-4 
1/n* (1/2) = 3.16227766016838e-1 
difference = 3.15859434307242e-1 
n = 20 , left side = 1.81936348575529e-7 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.23606615813630e-1 
n= 50 , left side = 1.15053485964214e-17 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.41421356237310e-1 
n = 100 , left side = 2.66498756652580e-17 
1/n* (1/2) = 1.00000000000000e-1 
difference = 1.00000000000000e-1 
n = 200 , left side = 2.17356323014423e-17 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.07106781186547e-2 
n = 500 , left side = 9.06911543942942e-17 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47213595499957e-2 


sin (x) 
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10 , left side = 2.73218987411664e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.88905867275672e-1 

20 , left side = 6.90589468087832e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.16700903069101e-1 

50 , left side = 1.10835163775835e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40313004599551e-1 

100 , left side = 2.77209959256730e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.97227900407433e-2 

200 , left side = 6.93101217305037e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06413679969242e-2 

500 , left side = 1.10899618150917e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47102695881807e-2 


cos (x) 


10 , left side = 1.35711685154782e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.80516080862056e-1 

20 , left side = 6.89464901817200e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.54660307568259e-1 

50 , left side = 2.77022557225577e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.13719100514752e-1 

100 , left side = 1.38599886244430e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.61400113755570e-2 

200 , left side = 6.93110233963074e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.37795757790240e-2 
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n = 500 , left side = 2.77256501313648e-3 
1/n° (1/2) = 4.47213595499958e-2 
difference = 4.19487945368593e-2 


sin (x) 


n= 10 , left side = 2.02586050377557e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.95969160979082e-1 
n = 20 , left side = 5.11322907698708e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.18493568672992e-1 
n = 50 , left side = 8.20311672977803e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40601044564332e-1 
n = 100 , left side = 2.05156512414262e-4 
1/n°(1/2) = 1.00000000000000e-1 
difference = 9.97948434875857e-2 
n = 200 , left side = 5.12940438195386e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06593840748352e-2 
n = 500 , left side = 8.20726742567501e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47131522825701e-2 


cos (x) 


n= 10, left side = 6.80191579414196e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.48208608075418e-1 

n = 20 , left side = 3.44939608010511e-2 
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1/n° (1/2) = 2.23606797749979e-1 
difference = 1.89112836948928e-1 
50 , left side = 1.38524597520624e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.27568896485247e-1 
n = 100 , left side = 6.93016042367867e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.30698395763213e-2 
n = 200 , left side = 3.46557187207865e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.72451062465761e-2 
n = 500 , left side = 1.38628390798492e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.33350756420109e-2 
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sin (x) 


10 , left side = 1.79004576579427e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.98327308358895e-1 

n = 20 , left side = 4.51543399532339e-3 

1/n° (1/2) = 2.23606797749979e-1 
difference = 2.19091363754656e-1 

n = 50 , left side = 7.24292150886985e-4 

1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40697064086423e-1 

n = 100 , left side = 1.81138319373719e-4 

1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98188616806263e-2 

n = 200 , left side = 4.52886594521917e-5 

1/n° (1/2) = 7.07106781186548e-2 
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difference = 7.06653894592026e-2 
n = 500 , left side = 7.24636777071908e-6 

1/n* (1/2) = 4.47213595499958e-2 

difference = 4.47141131822251e-2 


cos (x) 


n= 10 , left side = 1.57869523854596e-7 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.16227608147314e-1 
n = 20 , left side = 8.57307835911959e-10 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.23606796892671e-1 
n= 50 , left side = 1.66778327101737e-10 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.41421356070531e-1 
n = 100 , left side = 1.61355729577713e-10 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99999998386443e-2 
n = 200 , left side = 1.41525502993151e-10 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.07106779771293e-2 
n = 500 , left side = 4.01468513110386e-11 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.47213595098489e-2 


x0 = 1/2*pi, Power = 7/10, lamda = 1/4, q = 1/4 


sin (x) 


n= 10 , left side = 2.59670416080878e-1 
1/n* (7/10) = 1.99526231496888e-1 
difference = -6.01441845839902e-2 
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20 


50 


10 
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50 


2 


2 


2 


2 
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left side = 9.72188312719504e-2 


1/n°(7/10) = 1.22822802611579e-1 
difference = 2.56039713396286e-2 


left side = 1.65953574461681e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 4.80773432115676e-2 
left side = 4.17666880694489e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.56340482484048e-2 
left side = 1.04591804479937e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.34604529021751e-2 
left side = 1.67425459808412e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.27364747831559e-2 


cos (x) 


left side = 3.74820144167218e-1 


1/n* (7/10) = 1.99526231496888e-1 
difference = -1.75293912670330e-1 


left side = 2.55195709786687e-1 


1/n° (7/10) = 1.22822802611579e-1 
difference = -1.32372907175108e-1 


left side = 1.09512408851853e-1 


1/n° (7/10) = 6.46727006577358e-2 
difference = -4.48397081941169e-2 
left side = 5.52768392704612e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = -1.54661222151115e-2 
left side = 2.77039874947656e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = -3.19761654779109e-3 
left side = 1.10889527170912e-2 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.81494752587308e-3 
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x0 = 1/2*pi, Power = 7/10, lamda = 1/4, q= 1/2 


sin (x) 


n= 10 , left side = 2.09589580757104e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -1.00633492602161e-2 
n = 20 , left side = 7.13255649254819e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 5.14972376860971e-2 
n = 50 , left side = 1.20373646494268e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.26353360083089e-2 
n = 100 , left side = 3.02699828334163e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.67837187720081e-2 
n = 200 , left side = 7.57860092323814e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.37485108546507e-2 
n = 500 , left side = 1.21307447419339e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.27825927955450e-2 


cos (x) 


n= 10 , left side = 1.87736124441305e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.17901070555831e-2 
n = 20 , left side = 1.28731714979751le-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -5.90891236817218e-3 
n = 50 , left side = 5.48404970391369e-2 
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1/n^ (1/10) 6.46727006577358e-2 
difference = 9.83220361859886e-3 
n = 100 , left side = 2.76490462085282e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.21616708468215e-2 
n = 200 , left side = 1.38533249004043e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.06530460465702e-2 
n = 500 , left side = 5.54456160316980e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 7.35933863979452e-3 


x0 = 1/2*pi, Power = 7/10, lamda = 1/4, q= 1 


sin (x) 


n= 10 , left side = 2.00900395201895e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -1.37416370500729e-3 
20 , left side = 6.28049320488506e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 6.00178705627284e-2 
n = 50 , left side = 1.05164762327522e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.41562244249836e-2 
n = 100 , left side = 2.64367655879127e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.71670404965585e-2 
n = 200 , left side = 6.61834623500557e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.38445363234739e-2 
n = 500 , left side = 1.05934619056391e-4 
1/n° (7/10) = 1.29039002429643e-2 
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difference = 1.27979656239079e-2 


cos (x) 


10 , left side = 1.66610983054087e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.82865133191479e-1 

n = 20 , left side = 4.09990480435282e-4 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.22412812131144e-1 

n= 50 , left side = 2.67487880780225e-9 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.46726979828569e-2 
n = 100 , left side = 8.64395924369672e-18 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.98107170553497e-2 
n = 200 , left side = 1.45283091113058e-17 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45063709469745e-2 
n = 500 , left side = 8.94627014169001e-17 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29039002429642e-2 
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x0 = 1/2*pi, Power = 7/10, lamda = 1/2, q = 1/4 


sin (x) 


n= 10, left side = 9.84826134043599e-2 
1/n° (7/10) 1.99526231496888e-1 
difference = 1.01043618092528e-1 

n = 20 , left side = 2.61046861206300e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.67181164909491e-2 
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n= 50 , left side = 4.22645955857959e-3 
17a (7/10) 6.46727006577358e-2 
difference = 6.04462410991562e-2 
n = 100 , left side = 1.05840494480958e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.87523121105402e-2 
n = 200 , left side = 2.64713303538389e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.42416576434361e-2 
n = 500 , left side = 4.23591513527555e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28615410916116e-2 


cos (x) 


n= 10 , left side = 2.54999238457693e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -5.54730069608053e-2 
n = 20 , left side = 1.35881405538451e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -1.30586029268717e-2 
n = 50 , left side = 5.52740754515297e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 9.39862520620604e-3 
n = 100 , left side = 2.77036411956434e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.21070758597063e-2 
n = 200 , left side = 1.38601618045097e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.06462091424648e-2 
n = 500 , left side = 5.54499938996761e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 7.35890085299672e-3 
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x0 = 1/2*pi, Power = 7/10, lamda = 1/2, q= 1/2 


sin (x) 


n= 10 , left side = 7.25561006486467e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.26970130848241e-1 
n = 20 , left side = 1.90326036120037e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.03790198999575e-1 
n = 50 , left side = 3.07684651802320e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.15958541397126e-2 
n = 100 , left side = 7.70350593050639e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.90403664622991e-2 
n = 200 , left side = 1.92658947488877e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43137119994856e-2 
n = 500 , left side = 3.08286271132330e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28730716158511e-2 


cos (x) 


n= 10 , left side = 1.28642490007521e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 7.08837414893666e-2 
n = 20 , left side = 6.81042176000300e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 5.47185850115491e-2 
n= 50 , left side = 2.76476637677382e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.70250368899976e-2 
n = 100 , left side = 1.38531517342038e-2 
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1/n^ (7/10) 3.98107170553497e-2 
difference = 2.59575653211459e-2 
n = 200 , left side = 6.93024738450047e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.75761235624740e-2 
n = 500 , left side = 2.77251035146457e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.01313898914998e-2 


sin (x) 


10 , left side = 6.40115086492422e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.35514722847646e-1 

n = 20 , left side = 1.66715291654219e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.06151273446157e-1 

50 , left side = 2.69354395939936e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.19791566983364e-2 

n = 100 , left side = 6.74326324543562e-4 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.91363907308062e-2 

n = 200 , left side = 1.68640444147994e-4 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43377305028265e-2 

n = 500 , left side = 2.69851091845297e-5 

1/n° (7/10) = 1.29039002429643e-2 

difference = 1.28769151337798e-2 
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cos (x) 
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n= 10 , left side = 3.68331709595509e-4 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.99157899787292e-1 
n = 20 , left side = 1.81936348575529e-7 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.22822620675230e-1 
n = 50 , left side = 1.15053485964214e-17 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.46727006577357e-2 
n = 100 , left side = 2.66498756652580e-17 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.98107170553497e-2 
n = 200 , left side = 2.17356323014423e-17 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45063709469745e-2 
n = 500 , left side = 9.06911543942942e-17 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29039002429642e-2 


x0 = 1/2*pi, Power = 7/10, lamda = 1, q = 1/4 


sin (x) 


n= 10 , left side = 2.73218987411664e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.72204332755722e-1 

n = 20 , left side = 6.90589468087832e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.15916907930701e-1 

50 , left side = 1.10835163775835e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.35643490199774e-2 
n = 100 , left side = 2.77209959256730e-4 


5 
Il 
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1/n^ (7/10) 3.98107170553497e-2 
difference = 3.95335070960930e-2 
n = 200 , left side = 6.93101217305037e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44370608252440e-2 
n = 500 , left side = 1.10899618150917e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28928102811492e-2 


cos (x) 


n= 10 , left side = 1.35711685154782e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 6.38145463421060e-2 
n = 20 , left side = 6.89464901817200e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 5.38763124298591e-2 
n = 50 , left side = 2.77022557225577e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.69704449351780e-2 
n = 100 , left side = 1.38599886244430e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.59507284309068e-2 
n = 200 , left side = 6.93110233963074e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.75752686073438e-2 
n = 500 , left side = 2.77256501313648e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.01313352298278e-2 


x0 = 1/2*pi, Power = 7/10, lamda = 1, q= 1/2 


10 , 


20 , 


50 , 


10 , 


20 , 


50 , 


left side 


left side = 2.02586050377557e-2 


1/n°(7/10) = 1.99526231496888e-1 
difference = 1.79267626459132e-1 


left side = 5.11322907698708e-3 


1/n* (7/10) = 1.22822802611579e-1 
difference = 1.17709573534592e-1 


left side = 8.20311672977803e-4 


1/n° (7/10) = 6.46727006577358e-2 
difference = 6.38523889847580e-2 
left side = 2.05156512414262e-4 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.96055605429355e-2 
left side = 5.12940438195386e-5 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44550769031550e-2 
left side = 8.20726742567501e-6 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28956929755386e-2 


cos (x) 


left side = 6.80191579414196e-2 


1/n° (7/10) = 1.99526231496888e-1 
difference = 1.31507073555468e-1 
= 3.44939608010511e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.83288418105280e-2 


left side = 1.38524597520624e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.08202409056733e-2 
left side = 6.93016042367867e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.28805566316711e-2 
left side = 3.46557187207865e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.10407990748959e-2 
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n = 500 , left side = 1.38628390798492e-3 
1/n^ (7/10) 1.29039002429643e-2 
difference = 1.15176163349794e-2 


x0 = 1/2*pi, Power = 7/10, lamda = 1, q= 1 


sin (x) 


n= 10 , left side = 1.79004576579427e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.81625773838945e-1 
n = 20 , left side = 4.51543399532339e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.18307368616256e-1 
n = 50 , left side = 7.24292150886985e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.39484085068488e-2 
n = 100 , left side = 1.81138319373719e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.96295787359760e-2 
n = 200 , left side = 4.52886594521917e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44610822875223e-2 
n = 500 , left side = 7.24636777071908e-6 
1/n* (7/10) = 1.29039002429643e-2 
difference = 1.28966538751936e-2 


cos (x) 


n= 10, left side = 1.57869523854596e-7 
1/n° (7/10) 1.99526231496888e-1 
difference = 1.99526073627364e-1 

n = 20 , left side = 8.57307835911959e-10 
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1/n° (7/10) = 1.22822802611579e-1 
difference = 1.22822801754271e-1 

50 , left side = 1.66778327101737e-10 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.46727004909574e-2 

n = 100 , left side = 1.61355729577713e-10 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.98107168939940e-2 

n = 200 , left side = 1.41525502993151e-10 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45063708054490e-2 

n = 500 , left side = 4.01468513110386e-11 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29039002028175e-2 


D 
Il 


x0 = 3/4xpi, Power = 3/10, lamda = 1/4, q = 1/4 


sin (x) 


10 , left side = 1.98204373198907e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.02982860428365e-1 

n = 20 , left side = 1.96093741108132e-1 

1/n* (3/10) = 4.07090531536904e-1 
difference = 2.10996790428773e-1 

n = 50 , left side = 8.90320175478233e-2 

1/n* (3/10) = 3.09249494710992e-1 
difference = 2.20217477163168e-1 

n = 100 , left side = 4.20399709374283e-2 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.09148672213530e-1 

n = 200 , left side = 2.03292531654996e-2 

1/n* (3/10) = 2.04028577336837e-1 


D 
Il 
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difference = 1.83699324171337e-1 
n = 500 , left side = 7.95946134048608e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.47032437414348e-1 


cos (x) 


n= 10 , left side = 2.08515361670426e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.80335697460230e-1 
n = 20 , left side = 9.88652172815406e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.08225314255364e-1 
n = 50 , left side = 6.56587485923281e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.43590746118664e-1 
n = 100 , left side = 3.61332742512769e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.15055368899681e-1 
n = 200 , left side = 1.88501016814133e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.85178475655424e-1 
n = 500 , left side = 7.72268598453885e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.47269212770295e-1 


x0 = 3/4*pi, Power = 3/10, lamda = 1/4, q= 1/2 


sin (x) 


n= 10 , left side = 1.16451550382340e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.84735683244932e-1 
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20 , 


50 , 


10 , 


20 , 


50 , 


left side 


left side = 1.10466828745202e-1 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 2.96623702791702e-1 


left side = 4.72158292711957e-2 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.62033665439796e-1 
left side = 2.16912350736221e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.29497408077336e-1 
left side = 1.03316679895289e-2 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.93696909347308e-1 
left side = 4.00637442698637e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.50985524327847e-1 


cos (x) 


left side = 7.05368783489744e-2 


1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.30650355278298e-1 


left side = 3.11241153770572e-2 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.75966416159847e-1 
= 3.02411171988277e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.79008377512164e-1 
left side = 1.74104155500615e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.33778227600897e-1 
left side = 9.25989196858301e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.94768685368254e-1 
left side = 3.83481978962918e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.51157078965205e-1 


83 


sin (x) 


n= 10 , left side = 2.99818810563318e-2 
1/n° (3/10) = 5.01187233627272e-1 
difference = 4.71205352570941e-1 
n = 20 , left side = 2.65906171704119e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.80499914366493e-1 
n = 50 , left side = 7.39731951736688e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.01852175193625e-1 
n = 100 , left side = 1.86935956423195e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.49319283586726e-1 
n = 200 , left side = 4.67987750301657e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03560589586535e-1 
n = 500 , left side = 7.49070874981328e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54916991667336e-1 


cos (x) 


n= 10 , left side = 1.98513950706237e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.02673282921035e-1 

n = 20 , left side = 5.12486343061099e-2 
1/n* (3/10) 4.07090531536904e-1 
difference = 3.55841897230795e-1 

n = 50 , left side = 7.45077142524186e-3 
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1/n° (3/10) 3.09249494710992e-1 
difference = 3.01798723285750e-1 
n = 100 , left side = 1.86936242723723e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.49319280723721e-1 
n = 200 , left side = 4.67987750301213e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03560589586536e-1 
n = 500 , left side = 7.49070874971336e-5 
1/n^ (3/10) 1.54991898754834e-1 
difference = 1.54916991667337e-1 


sin (x) 


n= 10 , left side = 2.00168857534962e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.01018376092311e-1 
n = 20 , left side = 1.13262072722325e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.93828458814580e-1 
n = 50 , left side = 4.20732246994345e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.67176270011557e-1 
n = 100 , left side = 2.03378378667145e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.30850805284244e-1 
n = 200 , left side = 9.98779497231361e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.94040782364523e-1 
n = 500 , left side = 3.95085911348814e-3 
1/n* (3/10) = 1.54991898754834e-1 


85 


difference = 1.51041039641346e-1 


cos (x) 


10 , left side = 9.93951714238188e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.01792062203454e-1 

n = 20 , left side = 7.72328322774641e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.29857699259440e-1 

n = 50 , left side = 3.60961128316282e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.73153381879364e-1 
n = 100 , left side = 1.88410272392819e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.32347615911676e-1 
n = 200 , left side = 9.61343382830915e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.94415143508528e-1 
n = 500 , left side = 3.89095422715413e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.51100944527680e-1 


5 
Il 


x0 = 3/4xpi, Power = 3/10, lamda = 1/2, q= 1/2 


sin (x) 


n= 10, left side = 1.13322309591825e-1 


1/n* (3/10) = 5.01187233627272e-1 
difference = 3.87864924035447e-1 
n = 20 , left side = 6.09253390188929e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.46165192518012e-1 
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n = 50 , left side = 2.17255059254715e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.87523988785520e-1 

n = 100 , left side = 1.03403776602988e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.40848265490659e-1 

n = 200 , left side = 5.03665536910625e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.98991921967731e-1 

n = 500 , left side = 1.98226000171697e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53009638753117e-1 


cos (x) 


n= 10 , left side = 3.12663766609829e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.69920856966289e-1 
n = 20 , left side = 3.44627783783419e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.72627753158563e-1 
n = 50 , left side = 1.73741901387924e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.91875304572199e-1 
n = 100 , left side = 9.25093740382410e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.41937705747134e-1 
n = 200 , left side = 4.76419447265497e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.99264382864182e-1 
n = 500 , left side = 1.93866173914381e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53053237015690e-1 
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sin (x) 


n= 10 , left side = 2.86823828109785e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.72504850816294e-1 
n = 20 , left side = 1.14200334403045e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.95670498096600e-1 
n = 50 , left side = 1.90462132680702e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.07344873384185e-1 
n = 100 , left side = 4.76820716816984e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50711822434141e-1 
n = 200 , left side = 1.19246801639328e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03909330535198e-1 
n = 500 , left side = 1.90813536953272e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54972817401138e-1 


cos (x) 


n = 10, left side = 5.13589058368011e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.49828327790471e-1 

n = 20 , left side = 1.19286950374290e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.95161836499475e-1 

n = 50 , left side = 1.90462392585300e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.07344870785139e-1 

n = 100 , left side = 4.76820716817539e-4 
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1/n^ (3/10) 2.51188643150958e-1 
difference = 2.50711822434140e-1 
n = 200 , left side = 1.19246801639328e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03909330535198e-1 
n = 500 , left side = 1.90813536955492e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54972817401138e-1 


sin (x) 


10 , left side = 1.14144646548721e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.87042587078551e-1 

n = 20 , left side = 5.36350821680255e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.53455449368879e-1 

50 , left side = 2.03721764988825e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.88877318212109e-1 

n = 100 , left side = 9.99650895754667e-3 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.41192134193411e-1 

n = 200 , left side = 4.95003907205904e-3 

1/n* (3/10) = 2.04028577336837e-1 
difference = 1.99078538264778e-1 

n = 500 , left side = 1.96834136039681e-3 

1/n* (3/10) = 1.54991898754834e-1 

difference = 1.53023557394437e-1 


D 
Il 


D 
Il 


cos (x) 
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n= 10 , left side = 7.63132390190498e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.24873994608223e-1 

20 , left side = 4.38690929008562e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.63221438636048e-1 

n = 50 , left side = 1.88047305777049e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.90444764133287e-1 
n = 100 , left side = 9.60447484518001e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.41584168305778e-1 
n = 200 , left side = 4.85201975765448e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.99176557579182e-1 
n = 500 , left side = 1.95265778643017e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53039240968404e-1 


5 
Il 


x0 = 3/4xpi, Power = 3/10, lamda = 1, q= 1/2 


sin (x) 


n= 10 , left side = 6.18104658618466e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.39376767765426e-1 

n = 20 , left side = 2.80061711992697e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.79084360337635e-1 

50 , left side = 1.03752156519759e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.98874279059016e-1 
n = 100 , left side = 5.04543144574432e-3 


5 
Il 
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1/n^ (3/10) 2.51188643150958e-1 
difference = 2.46143211705214e-1 
n = 200 , left side = 2.48679978426469e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01541777552572e-1 
n = 500 , left side = 9.86054094335276e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54005844660498e-1 


cos (x) 


n= 10, left side = 3.35723331340524e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.67614900493220e-1 
n = 20 , left side = 2.07751849096547e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.86315346627250e-1 
n= 50 , left side = 9.21511983819834e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.00034374872793e-1 
n = 100 , left side = 4.75529632502614e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.46433346825932e-1 
n = 200 , left side = 2.41425905034909e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01614318286488e-1 
n = 500 , left side = 9.74447265982614e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54017451488851e-1 


10 , 


20 , 


50 , 


10 , 


20 , 


50 , 


left side 


left side 


left side = 1.23317176677876e-2 


1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.88855515959485e-1 


left side = 3.19271958223943e-3 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 4.03897811954665e-1 


left side = 5.12151488168855e-4 


1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08737343222823e-1 
left side = 1.28083959738623e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51060559191219e-1 
left side = 3.20240359168444e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03996553300920e-1 
left side = 5.12398354990395e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54986774771284e-1 


cos (x) 


left side = 1.27760703918799e-2 


1/n* (3/10) = 5.01187233627272e-1 
difference = 4.88411163235392e-1 
= 3.19296312784900e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.03897568409055e-1 
= 5.12152374567032e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08737342336425e-1 
left side = 1.28084284152674e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51060558866805e-1 
left side = 3.20237987470051e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03996553538090e-1 
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n = 500 , left side = 5.12392899798542e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54986774825836e-1 


x0 = 3/4xpi, Power = 1/2, lamda = 1/4, q= 1/4 


sin (x) 


n= 10 , left side = 1.98204373198907e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.18023392817931e-1 
n = 20 , left side = 1.96093741108132e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.75130566418472e-2 
n = 50 , left side = 8.90320175478233e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 5.23893386894862e-2 
n = 100 , left side = 4.20399709374283e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 5.79600290625717e-2 
n = 200 , left side = 2.03292531654996e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 5.03814249531551e-2 
n = 500 , left side = 7.95946134048608e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.67618982095097e-2 


cos (x) 


n= 10 , left side = 2.08515361670426e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.95376229849795e-1 

n = 20 , left side = 9.88652172815406e-2 
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1/n° (1/2) = 2.23606797749979e-1 
difference = 1.24741580468438e-1 
50 , left side = 6.56587485923281e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 7.57626076449814e-2 
n = 100 , left side = 3.61332742512769e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 6.38667257487231e-2 
n = 200 , left side = 1.88501016814133e-2 
1/n° (1/2) = 7.07106781186548e-2 
difference = 5.18605764372414e-2 
n = 500 , left side = 7.72268598453885e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.69986735654569e-2 


D 
Il 


sin (x) 


10 , left side = 1.16451550382340e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.99776215634498e-1 

n = 20 , left side = 1.10466828745202e-1 

1/n° (1/2) = 2.23606797749979e-1 
difference = 1.13139969004777e-1 

n = 50 , left side = 4.72158292711957e-2 

1/n° (1/2) = 1.41421356237310e-1 
difference = 9.42055269661138e-2 

n = 100 , left side = 2.16912350736221e-2 

1/n* (1/2) = 1.00000000000000e-1 
difference = 7.83087649263779e-2 

n = 200 , left side = 1.03316679895289e-2 

1/n* (1/2) = 7.07106781186548e-2 


5 
Il 
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difference = 6.03790101291259e-2 
n = 500 , left side = 4.00637442698637e-3 

1/n* (1/2) = 4.47213595499958e-2 

difference = 4.07149851230094e-2 


cos (x) 


n= 10 , left side = 7.05368783489744e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.45690887667864e-1 
n = 20 , left side = 3.11241153770572e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.92482682372922e-1 
n = 50 , left side = 3.02411171988277e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.11180239038482e-1 
n = 100 , left side = 1.74104155500615e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.25895844499385e-2 
n = 200 , left side = 9.25989196858301e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.14507861500717e-2 
n = 500 , left side = 3.83481978962918e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.08865397603666e-2 


sin (x) 


n= 10 , left side = 2.99818810563318e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.86245884960506e-1 
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20 , left side = 2.65906171704119e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.97016180579567e-1 

50 , left side = 7.39731951736688e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.34024036719943e-1 

100 , left side = 1.86935956423195e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.81306404357681e-2 

200 , left side = 4.67987750301657e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.02426903683531e-2 

500 , left side = 7.49070874981328e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46464524624977e-2 


cos (x) 


10 , left side = 1.98513950706237e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.17713815310601e-1 

20 , left side = 5.12486343061099e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.72358163443869e-1 

50 , left side = 7.45077142524186e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.33970584812068e-1 

100 , left side = 1.86936242723723e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.81306375727628e-2 

200 , left side = 4.67987750301213e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.02426903683535e-2 

500 , left side = 7.49070874971336e-5 
1/n° (1/2) = 4.47213595499958e-2 
difference = 4.46464524624987e-2 
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x0 = 3/4xpi, Power = 1/2, lamda = 1/2, q = 1/4 


sin (x) 


n= 10 , left side = 2.00168857534962e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.16058908481876e-1 
n = 20 , left side = 1.13262072722325e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.10344725027654e-1 
n = 50 , left side = 4.20732246994345e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 9.93481315378750e-2 
n = 100 , left side = 2.03378378667145e-2 
1/n° (1/2) = 1.00000000000000e-1 
difference = 7.96621621332855e-2 
n = 200 , left side = 9.98779497231361e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.07228831463411e-2 
n = 500 , left side = 3.95085911348814e-3 
1/n° (1/2) = 4.47213595499958e-2 
difference = 4.07705004365077e-2 


cos (x) 


n= 10 , left side = 9.93951714238188e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.16832594593019e-1 
n = 20 , left side = 7.72328322774641e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.46373965472515e-1 
n = 50 , left side = 3.60961128316282e-2 
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1/n° (1/2) = 1.41421356237310e-1 
difference = 1.05325243405681e-1 
n = 100 , left side = 1.88410272392819e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.11589727607181e-2 
n = 200 , left side = 9.61343382830915e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.10972442903456e-2 
n = 500 , left side = 3.89095422715413e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.08304053228417e-2 


sin (x) 


n= 10 , left side = 1.13322309591825e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.02905456425013e-1 
n = 20 , left side = 6.09253390188929e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.62681458731086e-1 
n = 50 , left side = 2.17255059254715e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.19695850311838e-1 
n = 100 , left side = 1.03403776602988e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.96596223397012e-2 
n = 200 , left side = 5.03665536910625e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.56740227495485e-2 
n = 500 , left side = 1.98226000171697e-3 
1/n* (1/2) = 4.47213595499958e-2 
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difference = 4.27390995482788e-2 


cos (x) 


n= 10 , left side = 3.12663766609829e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.84961389355855e-1 
n = 20 , left side = 3.44627783783419e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.89144019371637e-1 
n = 50 , left side = 1.73741901387924e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.24047166098517e-1 
n = 100 , left side = 9.25093740382410e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.07490625961759e-2 
n = 200 , left side = 4.76419447265497e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.59464836459998e-2 
n = 500 , left side = 1.93866173914381e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27826978108520e-2 


sin (x) 


n= 10 , left side = 2.86823828109785e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.87545383205859e-1 

n = 20 , left side = 1.14200334403045e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.12186764309674e-1 
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n = 50 , left side = 1.90462132680702e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.39516734910502e-1 

n = 100 , left side = 4.76820716816984e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.95231792831830e-2 

n = 200 , left side = 1.19246801639328e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.05914313170154e-2 

n = 500 , left side = 1.90813536953272e-5 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.47022781963005e-2 


cos (x) 


n= 10 , left side = 5.13589058368011e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.64868860180037e-1 
n = 20 , left side = 1.19286950374290e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.11678102712550e-1 
n = 50 , left side = 1.90462392585300e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.39516732311457e-1 
n = 100 , left side = 4.76820716817539e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.95231792831825e-2 
n = 200 , left side = 1.19246801639328e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.05914313170154e-2 
n = 500 , left side = 1.90813536955492e-5 
1/n° (1/2) = 4.47213595499958e-2 
difference = 4.47022781963002e-2 


100 


x0 = 3/4xpi, Power = 1/2, lamda = 1, q = 1/4 


sin (x) 


n= 10 , left side = 1.14144646548721e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.02083119468117e-1 
n = 20 , left side = 5.36350821680255e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.69971715581953e-1 
n = 50 , left side = 2.03721764988825e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.21049179738427e-1 
n = 100 , left side = 9.99650895754667e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.00034910424533e-2 
n = 200 , left side = 4.95003907205904e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.57606390465957e-2 
n = 500 , left side = 1.96834136039681e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27530181895990e-2 


cos (x) 


n= 10 , left side = 7.63132390190498e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.39914526997788e-1 
n = 20 , left side = 4.38690929008562e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.79737704849123e-1 
n= 50 , left side = 1.88047305777049e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.22616625659605e-1 
n = 100 , left side = 9.60447484518001e-3 


101 


1/n°(1/2) = 1.00000000000000e-1 
difference = 9.03955251548200e-2 
n = 200 , left side = 4.85201975765448e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.58586583610003e-2 
n = 500 , left side = 1.95265778643017e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.27687017635656e-2 


sin (x) 


n = 10 , left side = 6.18104658618466e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.54417300154991e-1 

n = 20 , left side = 2.80061711992697e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.95600626550709e-1 

n = 50 , left side = 1.03752156519759e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.31046140585334e-1 

n = 100 , left side = 5.04543144574432e-3 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.49545685542557e-2 

n = 200 , left side = 2.48679978426469e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.82238783343901e-2 

n = 500 , left side = 9.86054094335276e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.37353054556605e-2 


cos (x) 
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n= 10 , left side = 3.35723331340524e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.82655432882786e-1 
n = 20 , left side = 2.07751849096547e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.02831612840324e-1 
n = 50 , left side = 9.21511983819834e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.32206236399111e-1 
n = 100 , left side = 4.75529632502614e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.52447036749739e-2 
n = 200 , left side = 2.41425905034909e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.82964190683057e-2 
n = 500 , left side = 9.74447265982614e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.37469122840132e-2 


sin (x) 


n= 10, left side = 1.23317176677876e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.03896048349050e-1 
n = 20 , left side = 3.19271958223943e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.20414078167740e-1 
50 , left side = 5.12151488168855e-4 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.40909204749141e-1 
n = 100 , left side = 1.28083959738623e-4 


5 
Il 
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1/n° (1/2) = 1.00000000000000e-1 
difference = 9.98719160402614e-2 
n = 200 , left side = 3.20240359168444e-5 
1/n^ (1/2) 7 .07106781186548e-2 
difference = 7.06786540827379e-2 
n = 500 , left side = 5.12398354990395e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47162355664459e-2 


cos (x) 


n = 10 , left side = 1.27760703918799e-2 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 3.03451695624958e-1 

n = 20 , left side = 3.19296312784900e-3 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 2.20413834622130e-1 

n = 50 , left side = 5.12152374567032e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40909203862742e-1 

n = 100 , left side = 1.28084284152674e-4 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.98719157158473e-2 

n = 200 , left side = 3.20237987470051e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06786543199077e-2 

n = 500 , left side = 5.12392899798542e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47162356209978e-2 


x0 = 3/4xpi, Power = 7/10, lamda = 1/4, q = 1/4 


10 , left side = 1.98204373198907e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.32185829798107e-3 

20 , left side = 1.96093741108132e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -7.32709384965527e-2 

50 , left side = 8.90320175478233e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = -2.43593168900876e-2 

100 , left side = 4.20399709374283e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = -2.22925388207855e-3 

200 , left side = 2.03292531654996e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 4.17711778147490e-3 

500 , left side = 7.95946134048608e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 4.94443890247824e-3 


cos (x) 


10 , left side = 2.08515361670426e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.78674695329845e-1 

20 , left side = 9.88652172815406e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 2.39575853300384e-2 

50 , left side = 6.56587485923281e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = -9.86047934592366e-4 

100 , left side = 3.61332742512769e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.67744280407285e-3 

200 , left side = 1.88501016814133e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 5.65626926556118e-3 


105 


n = 500 , left side = 7.72268598453885e-3 
1/n^ (7/10) 1.29039002429643e-2 
difference = 5.18121425842548e-3 


x0 = 3/4xpi, Power = 7/10, lamda = 1/4, q= 1/2 


sin (x) 


n= 10 , left side = 1.16451550382340e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 8.30746811145478e-2 
n = 20 , left side = 1.10466828745202e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.23559738663771e-2 
n = 50 , left side = 4.72158292711957e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 1.74568713865400e-2 
n = 100 , left side = 2.16912350736221e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.81194819817276e-2 
n = 200 , left side = 1.03316679895289e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.41747029574456e-2 
n = 500 , left side = 4.00637442698637e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.89752581597795e-3 


cos (x) 


n= 10 , left side = 7.05368783489744e-2 
1/n° (7/10) 1.99526231496888e-1 
difference = 1.28989353147914e-1 
n = 20 , left side = 3.11241153770572e-2 
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1/n° (7/10) = 1.22822802611579e-1 
difference = 9.16986872345219e-2 

50 , left side = 3.02411171988277e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.44315834589080e-2 

n = 100 , left side = 1.74104155500615e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.24003015052882e-2 

n = 200 , left side = 9.25989196858301e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.52464789783915e-2 

n = 500 , left side = 3.83481978962918e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 9.06908045333514e-3 


D 
Il 


x0 = 3/4xpi, Power = 7/10, lamda = 1/4, q= 1 


sin (x) 


10 , left side = 2.99818810563318e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.69544350440556e-1 

n = 20 , left side = 2.65906171704119e-2 

1/n* (7/10) = 1.22822802611579e-1 
difference = 9.62321854411672e-2 

n = 50 , left side = 7.39731951736688e-3 

1/n° (7/10) = 6.46727006577358e-2 
difference = 5.72753811403689e-2 

n = 100 , left side = 1.86935956423195e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.79413574911178e-2 

n = 200 , left side = 4.67987750301657e-4 

1/n° (7/10) = 2.45063709469745e-2 


D 
Il 
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difference = 2.40383831966728e-2 
n = 500 , left side = 7.49070874981328e-5 

1/n° (7/10) = 1.29039002429643e-2 

difference = 1.28289931554662e-2 


cos (x) 


n= 10 , left side = 1.98513950706237e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.01228079065110e-3 
n = 20 , left side = 5.12486343061099e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.15741683054691e-2 
n = 50 , left side = 7.45077142524186e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.72219292324939e-2 
n = 100 , left side = 1.86936242723723e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.79413546281125e-2 
n = 200 , left side = 4.67987750301213e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.40383831966733e-2 
n = 500 , left side = 7.49070874971336e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28289931554672e-2 


x0 = 3/4xpi, Power = 7/10, lamda = 1/2, q = 1/4 


sin (x) 


n= 10 , left side = 2.00168857534962e-1 
1/n* (7/10) = 1.99526231496888e-1 
difference = -6.42626038073607e-4 
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20 , 


50 , 


10 , 


20 , 


50 , 


left side 


left side = 1.13262072722325e-1 


1/n°(7/10) = 1.22822802611579e-1 
difference = 9.56072988925447e-3 


left side = 4.20732246994345e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 2.25994759583012e-2 
left side = 2.03378378667145e-2 

1/n° (7/10) = 3.98107170553497e-2 
difference = 1.94728791886352e-2 
left side = 9.98779497231361e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.45185759746609e-2 
left side = 3.95085911348814e-3 

1/n° (7/10) = 1.29039002429643e-2 
difference = 8.95304112947619e-3 


cos (x) 


left side = 9.93951714238188e-2 


1/n* (7/10) = 1.99526231496888e-1 
difference = 1.00131060073069e-1 


left side = 7.72328322774641e-2 


1/n* (7/10) = 1.22822802611579e-1 
difference = 4.55899703341149e-2 
= 3.60961128316282e-2 

1/n° (7/10) = 6.46727006577358e-2 
difference = 2.85765878261076e-2 
left side = 1.88410272392819e-2 

1/n° (7/10) = 3.98107170553497e-2 
difference = 2.09696898160678e-2 
left side = 9.61343382830915e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.48929371186654e-2 
left side = 3.89095422715413e-3 

1/n° (7/10) = 1.29039002429643e-2 
difference = 9.01294601581019e-3 
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x0 = 3/4xpi, Power = 7/10, lamda = 1/2, q= 1/2 


sin (x) 


n= 10 , left side = 1.13322309591825e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 8.62039219050627e-2 
n = 20 , left side = 6.09253390188929e-2 
1/n° (7/10) = 1.22822802611579e-1 
difference = 6.18974635926862e-2 
n = 50 , left side = 2.17255059254715e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.29471947322642e-2 
n = 100 , left side = 1.03403776602988e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.94703393950509e-2 
n = 200 , left side = 5.03665536910625e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.94697155778683e-2 
n = 500 , left side = 1.98226000171697e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.09216402412474e-2 


cos (x) 


n= 10 , left side = 3.12663766609829e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.68259854835905e-1 
n = 20 , left side = 3.44627783783419e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.83600242332372e-2 
n = 50 , left side = 1.73741901387924e-2 
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1/n^ (1/10) 6.46727006577358e-2 
difference = 4.72985105189434e-2 
n = 100 , left side = 9.25093740382410e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.05597796515256e-2 
n = 200 , left side = 4.76419447265497e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.97421764743195e-2 
n = 500 , left side = 1.93866173914381e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.09652385038205e-2 


x0 = 3/4xpi, Power = 7/10, lamda = 1/2, q= 1 


sin (x) 


n= 10, left side = 2.86823828109785e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.70843848685910e-1 
n = 20 , left side = 1.14200334403045e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.11402769171275e-1 
n= 50 , left side = 1.90462132680702e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.27680793309287e-2 
n = 100 , left side = 4.76820716816984e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.93338963385328e-2 
n = 200 , left side = 1.19246801639328e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43871241453352e-2 
n = 500 , left side = 1.90813536953272e-5 
1/n° (7/10) = 1.29039002429643e-2 
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difference = 1.28848188892690e-2 


cos (x) 


n= 10 , left side = 5.13589058368011e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.48167325660087e-1 
n = 20 , left side = 1.19286950374290e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.10894107574150e-1 
n = 50 , left side = 1.90462392585300e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.27680767318828e-2 
n = 100 , left side = 4.76820716817539e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.93338963385322e-2 
n = 200 , left side = 1.19246801639328e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43871241453352e-2 
n = 500 , left side = 1.90813536955492e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28848188892688e-2 


sin (x) 


n= 10 , left side = 1.14144646548721e-1 


1/n° (7/10) = 1.99526231496888e-1 
difference = 8.53815849481670e-2 
n = 20 , left side = 5.36350821680255e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 6.91877204435536e-2 
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n = 50 , left side = 2.03721764988825e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.43005241588533e-2 

n = 100 , left side = 9.99650895754667e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.98142080978031e-2 

n = 200 , left side = 4.95003907205904e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.95563318749155e-2 

n = 500 , left side = 1.96834136039681e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.09355588825675e-2 


cos (x) 


n= 10 , left side = 7.63132390190498e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.23212992477838e-1 
n = 20 , left side = 4.38690929008562e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.89537097107229e-2 
n= 50 , left side = 1.88047305777049e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.58679700800308e-2 
n = 100 , left side = 9.60447484518001e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.02062422101697e-2 
n = 200 , left side = 4.85201975765448e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.96543511893200e-2 
n = 500 , left side = 1.95265778643017e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.09512424565342e-2 
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sin (x) 


n= 10 , left side = 6.18104658618466e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.37715765635041e-1 
n = 20 , left side = 2.80061711992697e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.48166314123093e-2 
n = 50 , left side = 1.03752156519759e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.42974850057599e-2 
n = 100 , left side = 5.04543144574432e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.47652856096054e-2 
n = 200 , left side = 2.48679978426469e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.20195711627098e-2 
n = 500 , left side = 9.86054094335276e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.19178461486290e-2 


cos (x) 


n= 10 , left side = 3.35723331340524e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.65953898362836e-1 
n = 20 , left side = 2.07751849096547e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.02047617701924e-1 
n = 50 , left side = 9.21511983819834e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.54575808195374e-2 
n = 100 , left side = 4.75529632502614e-3 
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1/n^ (7/10) 3.98107170553497e-2 
difference = 3.50554207303236e-2 
n = 200 , left side = 2.41425905034909e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.20921118966254e-2 
n = 500 , left side = 9.74447265982614e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.19294529769817e-2 


sin (x) 


10 , left side = 1.23317176677876e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.87194513829100e-1 

n = 20 , left side = 3.19271958223943e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.19630083029340e-1 

50 , left side = 5.12151488168855e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.41605491695669e-2 

n = 100 , left side = 1.28083959738623e-4 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.96826330956111e-2 

n = 200 , left side = 3.20240359168444e-5 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44743469110577e-2 

n = 500 , left side = 5.12398354990395e-6 

1/n° (7/10) = 1.29039002429643e-2 

difference = 1.28987762594144e-2 


D 
Il 


D 
Il 


cos (x) 
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10 , left side = 1.27760703918799e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.86750161105008e-1 

20 , left side = 3.19296312784900e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.19629839483730e-1 

50 , left side = 5.12152374567032e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.41605482831687e-2 

n = 100 , left side = 1.28084284152674e-4 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.96826327711971e-2 

n = 200 , left side = 3.20237987470051e-5 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44743471482275e-2 

n = 500 , left side = 5.12392899798542e-6 

1/n° (7/10) = 1.29039002429643e-2 

difference = 1.28987763139663e-2 


5 
Il 


5 
Il 


5 
Il 


: [RR.scientific_notation(True) 

powers = [3/10, 1/2, 7/10] 

lamdas = [1/4, 1/2, 1] #deformation parameter lamda over (0,1, 
1] - these are the beta values in the formula 

qs = [1/4, 1/2, 1] #deformation coefficient 


funce = ik (1/3)4 x x 2,083, kA x10) #crhocce ofi 
-functions 


a= -1 #the interval 
b = 1 #the interval 
x0=1/2 


for power in powers: 


(Bi 


HHEEEHEAAHARARAAHEEEAARAAARAR UUUARARR RU AAR EAR RAR AH 
for lamda in lamdas: #going over each lamda value 
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(in 


SAHARA ARRAURMAR RAR HAR AURA RAUM AR AAARHAARHAMHAUAHARE 


for q in qs: #going over each q value 
[el 
sHEHEHERAHERERAHERERARERER ARERR ARERR ARERR ARERR RARER RH 
Dranib ©) 
print () 
u 
Sprint ("---------------------------------------------------------------- 
print OO = + str(x0)+", Power = "+ str (power) +); 
ay lamda = '+ etrClandajet=") =q = Sr) 
u 
sprint ("---------------------------------------------------------------- 


#the activation function 
phi(x) = (1-q*(e*(-lamda*x)))/(1+q*(e* (-lamda*x) )) 
+ #formula 20.1 


#q-deformed and B-parametrized half hyperbolic, 
-tangent 

theta(x) = 1/4*(phi(x+1) - phi(x-1)) #formula 
420.8 


LI 


sHHHEAHHAAHEARAEARAERAEARAAAR EAR EEARAERAEARAAAR AER AERREAR RE 
for i in range(len(funcs) ): 


LI 


HHEHHHHEHAHEHHAEAEEEHAEHHEAHHEHHEERAEHHAEHAAAHAERAEHHAAERARRA 
f(x)=funcs [i] 


show(f (x) ) 
for nein LO, 20, 00, 100, 200, 500]: 
#def H(n, f, x): #real-valued linear, 


-neural network operators 

# return sum(f (k/n)*theta(n*z-k) for ku 
-in [ceil(n*a),..,floor(n*b)])/sum(theta(n*x-k) for k in, 
…{ceil(n+a),..,floor(nxb)1]) 
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#leftSide = abs(H(n,f,x0)-f(x0)) 

leftSide = abs(sum(f (k/n) *theta(n*x0-k),, 
for k in [ceil(n*a),..,floor(n*b)])/sum(theta(n*x0-k) for k, 
in [ceil(n*a),..,floor(n*b)]) - f(x0)) 


vall = n 
val2 = leftSide.n() 
val3 = 1/(n^povwer).n() 


peint as Werra, TIC EC 
“side Sth i 
Mn UT Gna ES Er (vas) A Li 
difference = "+str(val3-val2)) 


x0 = 1/2, Power = 3/10, lamda = 1/4, q = 1/4 


n= 10 , left side = 7.33574282376017e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.27829805389671e-1 

n = 20 , left side = 4.53841801182795e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.61706351418625e-1 

50 , left side = 4.74957712877522e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.61753723423239e-1 
n = 100 , left side = 2.67013950556243e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.24487248095334e-1 
n = 200 , left side = 1.39773905392242e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.90051186797613e-1 


5 
Il 
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500 , 
1/n* (3/10) = 
difference = 


T 


10 , 
1/n° (3/10) = 
difference = 

left side = 1 
1/n° (3/10) = 
difference = 


20 , 


50 , 
1/n^ (3/10) = 
difference = 


1/n° (3/10) = 
difference = 
left side = 
1/n^ (3/10) = 
difference = 
left side = 
1/n° (3/10) = 
difference = 


T 


left side = 1 
1/n* (3/10) = 
difference = 


10 , 


20 , 
1/n° (3/10) = 
difference = 

50 , 
1/n° (3/10) = 
difference = 


left side = 1. 


left side = 1. 


left side = 2. 


left side = 1. 


left side = 5.75326859927561e-3 


1.54991898754834e-1 
1.49238630155558e-1 


48505389324612e-2 
5.01187233627272e-1 
4 .86336694694811e-1 


.39174879467004e-1 


4.07090531536904e-1 
2.67915652069900e-1 
07608816899145e-1 

3.09249494710992e-1 
2.01640677811846e-1 


left side = 5.54452812788874e-2 


2.51188643150958e-1 
1.95743361872071e-1 


2.77258871979472e-2 


2.04028577336837e-1 
1.76302690138890e-1 


1.10903548889592e-2 


1.54991898754834e-1 
1.43901543865875e-1 


.94005188391137e-1 


5 .01187233627272e-1 
3 .07182045236135e-1 
30868040947246e-1 

4.07090531536904e-1 
1.76222490589658e- 1 
38886956653740e-1 

3.09249494710992e-1 
1.70362538057252e-1 
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100 , 


10 , 


20 , 


50 , 


10 , 


left side = 6.38134518553904e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 1.87375191295568e-1 
left side = 2.98188925936178e-2 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.74209684743219e-1 
left side = 1.14252357544120e-2 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.43566663000422e-1 


3 


£ 
left side = 2.06175421900515e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 2.95011811726758e-1 
left side = 2.53575282932135e-1 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 1.53515248604770e-1 
left side = 1.34595194359457e-1 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 1.74654300351535e-1 
left side = 5.51857590364190e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 1.96002884114539e-1 
left side = 2.40653876252187e-2 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.79963189711618e-1 
left side = 8.82850116987996e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.46163397584954e-1 


x 


left side = 2.45980444406422e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 2.55206789220850e-1 


120 


20 


50 


10 


20 


50 


2 


2 


2 


2 


2 


left side = 
1/n° (3/10) 
difference 
left side = 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 


left side = 
1/n° (3/10) 
difference 
left side = 
1/n° (3/10) 
difference 
left side = 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


2.51901006172595e-1 
= 4.07090531536904e-1 
= 1.55189525364309e-1 
1.17335729825915e-1 
= 3.09249494710992e-1 
= 1.91913764885076e-1 


= 4.25973806719297e-2 


= 2.51188643150958e-1 
= 2.08591262479028e-1 


= 1.72794180717638e-2 


= 2.04028577336837e-1 
= 1.86749159265073e-1 


= 6.06468552840353e-3 


= 1.54991898754834e-1 
= 1.48927213226430e-1 


10 


1.88296929722229e-1 
= 5.01187233627272e-1 
= 3.12890303905044e-1 
1.57124987034018e-1 
= 4.07090531536904e-1 
= 2.49965544502886e-1 
3.56919049916328e-2 
= 3.09249494710992e-1 
= 2.73557589719359e-1 


= 4.80555765395147e-3 


= 2.51188643150958e-1 
= 2.46383085497007e-1 

1.09199033498743e-3 
= 2.04028577336837e-1 
= 2.02936587001850e-1 


= 2.84658201772995e-4 


= 1.54991898754834e-1 
= 1.5470724055306 1e-1 


121 


x0 = 1/2, Power = 3/10, lamda = 1/4, q= 1/2 


n= 10 , left side = 1.26504552641874e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.74682680985398e-1 

n = 20 , left side = 2.03548587742321e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.86735672762672e-1 

50 , left side = 2.03304570248800e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.88919037686112e-1 
n = 100 , left side = 1.26409079150098e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.38547735235948e-1 
n = 200 , left side = 6.81868079261294e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.97209896544224e-1 
n = 500 , left side = 2.84988268112463e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52142016073709e-1 


5 
Il 


8 


n = 10, left side = 8.02267409115550e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.20960492715717e-1 

n = 20 , left side = 5.14929405767165e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.55597590960188e-1 

n = 50 , left side = 5.36143926388598e-2 


122 


10 


20 


50 


10 


2 


2 


2 


2 


1/n* (3/10) = 3.09249494710992e-1 
difference = 2.55635102072132e-1 
left side = 2.77224568458393e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.23466186305119e-1 
left side = 1.38629435986308e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.90165633738206e-1 
left side = 5.54517744447935e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.49446721310354e-1 


r? 
left side = 1.28296366461717e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.72890867165556e-1 
left side = 1.38397942935223e-1 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 2.68692588601681e-1 
left side = 7.67416652503929e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.32507829460599e-1 
left side = 3.37863631986791e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.17402279952279e-1 
left side = 1.53794053842907e-2 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.88649171952546e-1 
left side = 5.78781133126016e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.49204087423574e-1 


r3 


left side = 1.27831704419723e-1 


123 


1/n* (3/10) = 5.01187233627272e-1 
difference = 3.73355529207549e-1 
20 , left side = 1.61344011208260e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.45746520328645e-1 
50 , left side = 7.78602100423141e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.31389284668678e-1 
100 , left side = 3.03485286276982e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.20840114523260e-1 
200 , left side = 1.27296398524397e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.91298937484397e-1 
500 , left side = 4.52652924015576e-3 
1/n* (3/10) 1.54991898754834e-1 
difference = 1.50465369514678e-1 


4 


10 , left side = 1.84494512877635e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.16692720749638e-1 

20 , left side = 1.66506805511951e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.40583726024953e-1 

50 , left side = 6.92290642748952e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.40020430436097e-1 

100 , left side = 2.40205845419831e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.27168058608975e-1 

200 , left side = 9.33054650504601e-3 
1/n^ (3/10) 2.04028577336837e-1 
difference = 1.94698030831791e-1 

500 , left side = 3.14415812448704e-3 


124 


1/n* (3/10) = 1.54991898754834e-1 
difference = 1.51847740630347e-1 


10 


10 , left side = 1.40771586828727e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.60415646798545e-1 

n = 20 , left side = 1.00214745282116e-1 

1/n* (3/10) = 4.07090531536904e-1 
difference = 3.06875786254789e-1 

n = 50 , left side = 1.99853845577975e-2 

1/n* (3/10) = 3.09249494710992e-1 
difference = 2.89264110153194e-1 

n = 100 , left side = 2.75646208624215e-3 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.48432181064716e-1 

n = 200 , left side = 6.26624240120877e-4 

1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03401953096716e-1 

n = 500 , left side = 1.55217235579062e-4 

1/n* (3/10) = 1.54991898754834e-1 

difference = 1.54836681519255e-1 


5 
Il 


10 , left side = 2.09749541545875e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 2.91437692081397e-1 

n = 20 , left side = 7.85812770396360e-2 
1/n* (3/10) 4.07090531536904e-1 


5 
Il 


125 


50 , 


10 , 


20 , 


50 , 


difference = 3.28509254497268e-1 


left side = 9.34393044496805e-3 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.99905564266024e-1 
left side = 1.94070471300620e-3 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.49247938437952e-1 
left side = 4.71100029514671e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03557477307322e-1 
left side = 7.48422627483425e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54917056492085e-1 


T 


left side = 2.08951638220122e-1 


1/n^ (3/10) = 5.01187233627272e-1 
difference = 2.92235595407150e-1 


left side = 5.25889244914822e-2 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.54501607045422e-1 


left side = 1.01379455384021e-3 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.08235700157152e-1 
left side = 1.80708522862227e-6 

1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.51186836065729e-1 
left side = 6.45467013171697e-12 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.04028577330382e-1 
left side = 0.000000000000000e0 

1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54991898754834e-1 


126 


10 , left side = 6.09251809834974e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.40262052643775e-1 

20 , left side = 4.57428235934711e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.61347707943433e-1 

50 , left side = 1.96014797649490e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.89648014946043e-1 

100 , left side = 5.29434230595233e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.45894300845006e-1 

200 , left side = 1.32428057699463e-3 


1/n* (3/10) = 2.04028577336837e-1 


difference = 2.02704296759842e-1 
500 , left side = 2.11884893889736e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54780013860944e-1 


3 


T 
10 , left side = 3.81659578000774e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.63021275827195e-1 
20 , left side = 7.43081431790645e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.32782388357840e-1 
50 , left side = 2.97879650699726e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.79461529641019e-1 
100 , left side = 7.94232255998317e-3 


1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.43246320590975e-1 
left side = 1.98642086856246e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.02042156468275e-1 


127 


500 , left side = 
1/n* (3/10) 
difference 


10 , left side = 
1/n^ (3/10) 
difference 

20 , left side = 
1/n^ (3/10) 
difference 

50 , left side = 
1/n^ (3/10) 
difference 

100 , left side = 
1/n^ (3/10) 
difference 

200 , left side = 
1/n^ (3/10) 
difference 

500 , left side = 
1/n^ (3/10) 
difference 


10 , left side = 
1/n^ (3/10) 
difference 

20 , left side = 
1/n^ (3/10) 
difference 

50 , left side = 
1/n^ (3/10) 
difference 


3.17827340834853e-4 
= 1.54991898754834e-1 
= 1.54674071413999e-1 


xt 


1.25757444757586e-1 
= §.01187233627272e-1 
= 3.75429788869686e- 1 
9.19703672747021e-2 
= 4.07090531536904e-1 
= 3.15120164262202e-1 
3.13124123712135e-2 
= 3.09249494710992e-1 
= 2.77937082339778e-1 
8 .05935138518928e-3 
= 2.51188643150958e-1 
= 2.43129291765769e-1 
1.99376000196878e-3 
= 2.04028577336837e-1 
= 2.02034817334868e-1 
3.18015222677798e-4 
= 1.54991898754834e-1 
= 1.54673883532156e-1 


10 


x 

9.92211518367574e-2 

= §.01187233627272e-1 
= 4.01966081790515e-1 
5.87860822296067e-2 

= 4.07090531536904e-1 
= 3.48304449307298e-1 
1.06402237950819e-2 

= 3.09249494710992e-1 
= 2.98609270915910e-1 


128 


n = 100 , left side = 1.39397823915505e-3 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.49794664911803e-1 

n = 200 , left side = 2.58092754851807e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03770484581985e-1 

n = 500 , left side = 3.78668260722235e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54954031928761e-1 


x0 = 1/2, Power = 3/10, lamda = 1/2, q = 1/4 


n= 10 , left side = 4.65939350634126e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.54593298563860e-1 

n = 20 , left side = 5.39175273339060e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.53173004202998e-1 

50 , left side = 2.66706958509519e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.82578798860040e-1 

n = 100 , left side = 1.39692422376499e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.37219400913308e-1 
n = 200 , left side = 7.15466879542803e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.96873908541409e-1 
n = 500 , left side = 2.90466167844949e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52087237076384e-1 


5 
Il 


129 


T 


10 , left side 1. 
1/n° (3/10) = 
difference = 

left side 1. 
1/n° (3/10) = 
difference = 

left side 5. 
1/n° (3/10) = 
difference 
left side 
1/n^ (3/10) = 
difference 
left side 
1/n^ (3/10) = 
difference 


20 , 


50 , 


1/n* (3/10) = 
difference 


2 


£ 

10 , left side = 2. 
1/n° (3/10) = 

difference = 

left side 1. 
1/n° (3/10) = 

difference = 

left side 6. 
1/n^ (3/10) = 

difference 


20 , 


50 , 


100 , 
1/n^ (3/10) = 
difference = 
left side 


200 , 


46960541508878e-1 
5.01187233627272e-1 
3.54226692118394e-1 
28044818944893e-1 
4.07090531536904e-1 
2.79045712592011e-1 
54458428059441e-2 
3.09249494710992e-1 
2.53803651905048e-1 


2.77258872001895e-2 


2.51188643150958e-1 
2.23462755950768e-1 


1.38629436111990e-2 


2.04028577336837e-1 
1.90165633725638e-1 


left side = 5.54517744447969e-3 


1.54991898754834e-1 
1.49446721310354e-1 


44068957215094e-1 
5 .01187233627272e-1 
2.57118276412179e-1 
73393496362237e-1 
4.07090531536904e-1 
2.33697035174667e-1 
39143140576404e-2 
3.09249494710992e-1 
2.45335180653351e-1 


left side = 2.98438925970290e-2 


2.51188643150958e-1 
2.21344750553929e-1 


1 .43924449634690e-2 


130 


1/n* (3/10) = 2.04028577336837e-1 
difference = 1.89636132373368e-1 
500 , left side = 5.62989766084282e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.49362001093991e-1 


3 


£ 
10 , left side = 2.70532081486956e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 2.30655152140316e-1 
20 , left side = 1.75303858260733e-1 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 2.31786673276172e-1 
50 , left side = 5.53534166881952e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.53896078022797e-1 
100 , left side = 2.41049670707779e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.27083676080180e-1 
200 , left side = 1.12081526845386e-2 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.92820424652298e-1 
500 , left side = 4.28703175655956e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.50704866998274e-1 


4 


£ 
10 , left side = 2.71811655321145e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 2.29375578306128e-1 
20 , left side = 1.59700780897926e-1 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 2.47389750638979e-1 
50 , left side = 4.27867893894553e-2 


1/n* (3/10) = 3.09249494710992e-1 
difference = 2.66462705321536e-1 
n = 100 , left side = 1.73213915349858e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.33867251615972e-1 
n = 200 , left side = 7.76000677274190e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.96268570564095e-1 
n = 500 , left side = 2.90182870840235e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52090070046431e-1 


g 


n = 10 , left side = 1.86850823331552e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.14336410295721e-1 

n = 20 , left side = 6.58347789205075e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.41255752616397e-1 

n = 50 , left side = 4.87085072187460e-3 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.04378643989117e-1 

n = 100 , left side = 1.09970741430996e-3 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50088935736648e-1 

n = 200 , left side = 3.82804893814840e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03645772443022e-1 

n = 500 , left side = 1.24276968148319e-4 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54867621786685e-1 


132 


n= 10 , left side = 1.96080052578451e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.81579228369427e-1 
n = 20 , left side = 2.08299179386357e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.86260613598269e-1 
n = 50 , left side = 1.26071386109590e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.96642356100033e-1 
n = 100 , left side = 6.81015763376180e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.44378485517196e-1 
n = 200 , left side = 3.53432821873068e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.00494249118106e-1 
n = 500 , left side = 1.44549650366432e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53546402251169e-1 
£ 
n = 10 , left side = 5.68097172543790e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.44377516372893e-1 
n = 20 , left side = 6.32752819000140e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.43815249636890e-1 
n = 50 , left side = 2.77227554082918e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.81526739302700e-1 
n = 100 , left side = 1.38629435997858e-2 
1/n^ (3/10) = 2.51188643150958e-1 


133 


10 , 


20 , 


50 , 


10 , 


20 , 


difference = 2.37325699551172e-1 
left side = 6.93147180559950e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.97097105531237e-1 
left side = 2.77258872223984e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.52219310032594e-1 


x? 


left side = 1.47872752410878e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.53314481216394e-1 
left side = 9.78605569036920e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.09229974633212e-1 
left side = 3.38868135786706e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.75362681132321e-1 
left side = 1.54044053860311e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.35784237764927e-1 
left side = 7.31683725369414e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.96711740083143e-1 
left side = 2.83424719393494e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52157651560899e-1 


r? 


left side = 1.73192000431425e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.27995233195847e-1 

left side = 1.03864925521532e-1 
1/n^ (3/10) = 4.07090531536904e-1 
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50 


10 


20 


50 


2 


2 


2 


2 


difference 
left side = 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 


left side = 
1/n^ (3/10) 
difference 
left side = 
1/n^ (3/10) 
difference 
left side = 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


= 3.03225606015372e-1 
3.05073733511566e-2 
= 3.09249494710992e-1 
= 2.78742121359835e-1 
1.27681795752463e-2 
= 2.51188643150958e-1 
= 2.38420463575712e-1 
5.78399942625291e-3 
= 2.04028577336837e-1 
= 1.98244577910584e-1 
2.17239948281694e-3 
= 1.54991898754834e-1 
= 1.52819499272017e-1 


4 


1.80257354696213e-1 
= 5.01187233627272e-1 
= 3.20929878931060e-1 
9.63498090064419e-2 
= 4.07090531536904e- 1 
= 3.10740722530463e-1 
2.41914336230854e-2 
= 3.09249494710992e-1 
= 2.85058061087906e- 1 
9.37035404303933e-3 
= 2.51188643150958e-1 
= 2.41818289107919e-1 
4 .05904957310239e-3 
= 2.04028577336837e-1 
= 1.99969527763735e-1 


= 1.47973714572884e-3 


= 1.54991898754834e-1 
= 1.53512161609105e-1 
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n= 10 , left side = 1.19260700953333e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.81926532673939e-1 
n = 20 , left side = 3.73465208237525e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.69744010713152e-1 
n = 50 , left side = 2.80162956157203e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.06447865149420e-1 
n = 100 , left side = 6.32905221145960e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50555737929812e-1 
n = 200 , left side = 2.12043953336416e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03816533383501e-1 
n = 500 , left side = 6.54808182456543e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54926417936588e-1 


x0 = 1/2, Power = 3/10, lamda = 1/2, q= 1 


n= 10, left side = 8.10134985303517e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.20173735096921e-1 

n = 20 , left side = 1.68560763315222e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.90234455205382e-1 

50 , left side = 1.97802106438799e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.07271473646604e-1 
n = 100 , left side = 4.80026592954874e-4 


5 
Il 
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10 


20 


50 


10 


20 


2 


2 


2 


2 


2 


1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50708616558003e-1 
left side = 1.19239646471758e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03909337690365e-1 
left side = 1.90449720898211e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54972853782744e-1 


X 
left side = 4.91637605442459e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.52023473083026e-1 
left side = 3.39394250680031e-3 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 4.03696589030104e-1 
left side = 1.64890433873577e-6 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.09247845806653e-1 
left side = 5.86158899196221e-12 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.51188643145096e-1 
left side = 0.000000000000000e0 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04028577336837e-1 
left side = 0.000000000000000e0 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54991898754834e-1 


x? 


left side = 5.25230782287647e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.48664155398508e-1 

left side = 2.83373415030338e-2 
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50 , 


10 , 


20 , 


50 , 


left side 


1/n* (3/10) = 4.07090531536904e-1 
difference = 3.78753190033871e-1 


left side = 5.39457664221721e-3 


1/n* (3/10) = 3.09249494710992e-1 
difference = 3.03854918068775e-1 
left side = 1.34928057788147e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.49839362573077e-1 
left side = 3.37320146703068e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03691257190134e-1 
left side = 5.39712234723932e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54937927531361e-1 


£ 
= 8.22234506283697e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.18963782998903e-1 


left side = 4.36057626242193e-2 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.63484768912685e-1 


left side = 8.09259320656261e-3 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.01156901504429e-1 
left side = 2.02392086959322e-3 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.49164722281365e-1 
left side = 5.05980220054464e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03522597116782e-1 
left side = 8.09568352086454e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54910941919625e-1 


138 


4 


10 , left side = 1.01052973293562e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.00134260333710e-1 

20 , left side = 4.67481413489399e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.60342390187965e-1 

50 , left side = 8.21282675171929e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.01036667959272e-1 

100 , left side = 2.03145927015683e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.49157183880801e-1 

200 , left side = 5.06451370153246e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03522125966684e-1 

500 , left side = 8.09688966512401e-5 
1/n° (3/10) = 1.54991898754834e-1 

1.54910929858182e-1 


difference 


10 


10 , left side = 7.01207124827066e-2 
1/n^ (3/10) 5.01187233627272e-1 
difference = 4.31066521144566e-1 

20 , left side = 2.01574704246336e-2 
1/n° (3/10) = 4.07090531536904e-1 
difference = 3.86933061112271e-1 

50 , left side = 1.42480124701181e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.07824693463980e-1 

100 , left side = 2.63178146244665e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50925465004713e-1 

200 , left side = 6.08599933530729e-5 


IN à 
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1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03967717343484e-1 
n = 500 , left side = 9.52678517986811e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54982371969654e-1 


n= 10, left side = 5.33369660315086e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.47850267595764e-1 
n = 20 , left side = 3.23728371506256e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.74717694386279e-1 
n = 50 , left side = 1.39366391997124e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.95312855511279e-1 
n = 100 , left side = 7.14621856758935e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.44042424583369e-1 
n = 200 , left side = 3.61961230894148e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.00408965027895e-1 
n = 500 , left side = 1.45930076253697e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53532597992297e-1 


x 
n= 10 , left side = 1.29071817455777e-1 


1/n° (3/10) = 5.01187233627272e-1 
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difference = 3.72115416171495e-1 
20 , left side = 6.92514035886479e-2 
1/n° (3/10) = 4.07090531536904e-1 
difference = 3.37839127948257e-1 
50 , left side = 2.77258876437840e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.81523607067208e-1 
100 , left side = 1.38629438314649e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.37325699319493e-1 
200 , left side = 6.93147191573262e-3 


1/n* (3/10) = 2.04028577336837e-1 


difference = 1.97097105421104e-1 

500 , left side = 2.77258876629294e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52219309988541e-1 

x? 

10 , left side = 1.77390913518807e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.23796320108465e-1 

20 , left side = 8.30737213816239e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.24016810155280e-1 

50 , left side = 2.99438930027936e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.79305601708198e-1 

100 , left side = 1.44174451738843e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.36771197977074e-1 

200 left side = 7.07009725133728e-3 


1/n* (3/10) = 2.04028577336837e-1 
1.96958480085500e- 1 
2.79476881998980e-3 
1.54991898754834e-1 


difference = 
left side = 
1/n* (3/10) = 
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difference = 1.52197129934844e-1 
r? 

10 , left side = 1.81706840017598e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.19480393609674e-1 

20 , left side = 7.48642399521752e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.32226291584729e-1 

50 , left side = 2.42632851043291e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.84986209606663e-1 

100 , left side = 1.12466925545656e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.39941950596392e-1 

200 , left side = 5.40875852362391e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.98619818813213e-1 

500 , left side = 2.11285351660356e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52879045238230e-1 

zi 

10 , left side = 1.67787178069694e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.33400055557578e-1 

20 , left side = 6.03397370785074e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.46750794458397e-1 

50 , left side = 1.74893080184918e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.91760186692500e-1 

100 , left side = 7.79966635748684e-3 


1/n° (3/10) = 2.51188643150958e-1 
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difference = 2.43388976793471e-1 
n = 200 , left side = 3.67816819644862e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.00350409140388e-1 
n = 500 , left side = 1.41984974971862e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53572049005115e-1 


10 


£ 

n = 10 , left side = 7.68027797084297e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.24384453918843e-1 

n = 20 , left side = 9.76146773173455e-3 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.97329063805170e-1 

n = 50 , left side = 1.13068528957833e-3 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.08118809421413e-1 
n = 100 , left side = 3.88474877995740e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50800168272962e-1 
n = 200 , left side = 1.62038602245949e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03866538734591e-1 

n = 500 , left side = 5.81892063838071e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54933709548450e-1 


10 , left side = 1.96445247579275e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.81542708869345e-1 

20 , left side = 1.48888789279410e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.92201652608963e-1 

50 , left side = 6.77605354912036e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.02473441161871e-1 

100 , left side = 3.52568356510696e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.47662959585851e-1 

200 left side = 1.79801315131478e-3 


1/n* (3/10) = 2.04028577336837e-1 


difference = 2.02230564185522e-1 
500 , left side = 7.27768804896778e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54264129949937e-1 
£ 
10 , left side = 6.38935662496243e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.37293667377648e-1 
20 , left side = 3.46235470985200e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.72466984438384e-1 
50 , left side = 1.38629429714340e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.95386551739558e-1 
100 , left side = 6.93147149063511e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.44257171660323e-1 
200 , left side = 3.46573574531761e-3 


1/n* (3/10) = 2.04028577336837e-1 
difference = 2.00562841591519e-1 
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500 , left side = 1.38629429812698e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53605604456707e-1 

p2 

10 , left side = 1.01231195168683e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.99956038458589e-1 

20 , left side = 4.48623512045706e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.62228180332334e-1 

50 , left side = 1.55044047114583e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.93745089999533e-1 

100 , left side = 7.34183692697721e-3 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.43846806223981e-1 

200 , left side = 3.56832710440330e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.00460250232434e-1 

500 , left side = 1.40270891558064e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.53589189839253e-1 

r? 

10 , left side = 1.09051180141690e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.92136053485583e-1 

20 , left side = 4.22970110547810e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.64793520482123e-1 

50 , left side = 1.29223379237350e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.96327156787257e-1 
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100 , 


10 , 


20 , 


50 , 


10 , 


left side = 5.82201903348858e-3 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.45366624117469e-1 
left side = 2.75417225524133e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.01274405081596e-1 
left side = 1.06440558786375e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.53927493166970e-1 


4 


left side = 1.02540884681400e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.98646348945873e-1 
left side = 3.49981874860215e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.72092344050883e-1 
left side = 9.52960631552963e-3 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.99719888395462e-1 
left side = 4.09764755001933e-3 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.47090995600939e-1 
left side = 1.88876104704867e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.02139816289788e-1 
left side = 7.17895958025169e-4 
1/n^ (3/10) 1.54991898754834e-1 
difference = 1.54274002796809e-1 


10 


left side = 4.39432749437959e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.57243958683477e-1 
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n = 20 , left side = 5.59881198565935e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.01491719551245e-1 

50 , left side = 6.58122885628412e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08591371825363e-1 

n = 100 , left side = 2.17135216419487e-4 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50971507934539e-1 

n = 200 , left side = 8.67799400498142e-5 

1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03941797396787e-1 

n = 500 , left side = 3.00238003037257e-5 

1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54961874954530e-1 


5 
Il 


10 , left side = 1.88583358245117e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.82328897802761e-1 

n = 20 , left side = 3.43036193768773e-3 

1/n* (3/10) = 4.07090531536904e-1 
difference = 4.03660169599217e-1 

n = 50 , left side = 5.15745217625430e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08733749493366e-1 

100 , left side = 1.28085535782918e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51060557615175e-1 

n = 200 , left side = 3.19697272260777e-5 


5 
Il 


5 
Il 
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1/n° (3/10) = 


2.04028577336837e-1 


difference = 2.03996607609611e-1 

500 , left side = 5.11285838611375e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54986785896448e-1 

£ 

10 , left side = 3.03097878388942e-3 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.98156254843383e-1 

20 , left side = 1.79813965208164e-5 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 4.07072550140384e-1 

50 , left side = 5.04973840520506e-12 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.09249494705942e-1 

100 , left side = 0.000000000000000e0 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.51188643150958e-1 

200 , left side = 0.000000000000000e0 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.04028577336837e-1 

500 , left side = 0.000000000000000e0 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54991898754834e-1 

x? 

10 , left side = 3.13288100022529e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.69858423625019e-1 

20 , left side = 9.02981956494564e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.98060711971959e-1 

50 , left side = 1.44928066358063e-3 


148 


10 


20 


50 


10 


2 


2 


2 


2 


1/n* (3/10) = 3.09249494710992e-1 
difference = 3.07800214047411e-1 
left side = 3.62320167826058e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.50826322983132e-1 
left side = 9.05800419564451e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03937997294881e-1 
left side = 1.44928067127847e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54977405948121e-1 


3 


£ 
left side = 4.78600213916087e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.53327212235664e-1 
left side = 1.35520533206202e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.93538478216284e-1 
left side = 2.17392099772526e-3 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.07075573713266e-1 
left side = 5.43480251739198e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50645162899219e-1 
left side = 1.35870062934806e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03892707273902e-1 
left side = 2.17392100697045e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54970159544764e-1 


x“ 


left side = 5.14533906505906e-2 


149 


20 


50 


10 


20 


50 


500 


2 


2 


2 


2 


2 


2 


1/n^ (3/10) 
difference 
left side = 
1/n^ (3/10) 
difference 
left side = 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side = 
1/n^ (3/10) 
difference 
left side = 
1/n^ (3/10) 
difference 
left side = 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


= 5.01187233627272e-1 
= 4.49733842976682e-1 
1.38732244570935e-2 

= 4.07090531536904e- 1 
= 3.93217307079811e-1 
2.18227896612333e-3 

= 3.09249494710992e-1 
= 3.07067215744868e- 1 


= 5.44002624822598e-4 


= 2.51188643150958e-1 
= 2.50644640526135e-1 


= 1.35902711252578e-4 


= 2.04028577336837e-1 
= 2.03892674625584e- 1 


= 2.17400458665112e-5 


= 1.54991898754834e-1 
= 1.54970158708967e-1 


10 


a 

2.39574413183784e-2 

= §.01187233627272e-1 
4.77229792308894e-1 
2.97086004062650e-3 

= 4.07090531536904e- 1 
= 4.04119671496278e-1 
2.83599622557920e-4 

= 3.09249494710992e-1 
= 3.08965895088434e-1 


= 6.54249762593842e-5 


= 2.51188643150958e-1 
= 2.51123218174699e-1 


= 1.60297404173209e-5 


2.04028577336837e-1 
= 2.04012547596420e-1 


left side = 2.55030753033912e-6 


150 


1/n* (3/10) 1.54991898754834e-1 
difference = 1.54989348447303e-1 


n= 10 , left side = 7.33574282376017e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.42870337779236e-1 
n = 20 , left side = 4.53841801182795e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.78222617631699e-1 
n = 50 , left side = 4.74957712877522e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 9.39255849495573e-2 
n = 100 , left side = 2.67013950556243e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.32986049443757e-2 
n = 200 , left side 1.39773905392242e-2 
1/n^ (1/2) 7 .07106781186548e-2 
difference = 5.67332875794306e-2 
n = 500 , left side = 5.75326859927561e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.89680909507202e-2 


T 


n = 10 , left side = 1.48505389324612e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.01377227084377e-1 

n = 20 , left side = 1.39174879467004e-1 
1/n^ (1/2) = 2.23606797749979e-1 


151 


difference = 8.44319182829745e-2 
50 , left side = 1.07608816899145e-1 
1/n° (1/2) = 1.41421356237310e-1 
difference = 3.38125393381641e-2 
100 , left side = 5.54452812788874e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 4.45547187211126e-2 
200 , left side = 2.77258871979472e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 4.29847909207075e-2 
500 , left side = 1.10903548889592e-2 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.36310046610366e-2 


x? 


10 , left side = 1.94005188391137e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.22222577625701e-1 

20 , left side = 2.30868040947246e-1 
1/n° (1/2) = 2.23606797749979e-1 
difference = -7.26124319726737e-3 

50 , left side = 1.38886956653740e-1 
1/n° (1/2) = 1.41421356237310e-1 
difference = 2.53439958356949e-3 

100 , left side = 6.38134518553904e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 3.61865481446096e-2 

200 , left side = 2.98188925936178e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 4.08917855250369e-2 

500 , left side = 1.14252357544120e-2 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.32961237955838e-2 


152 


10 , left side = 2.06175421900515e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.10052344116323e-1 

20 , left side = 2.53575282932135e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = -2.99684851821556e-2 

50 , left side = 1.34595194359457e-1 
1/n° (1/2) = 1.41421356237310e-1 
difference = 6.82616187785257e-3 

100 , left side = 5.51857590364190e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 4.48142409635810e-2 

200 , left side = 2.40653876252187e-2 
1/n° (1/2) = 7.07106781186548e-2 
difference = 4.66452904934360e-2 

500 , left side = 8.82850116987996e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.58928583801158e-2 


xt 


10 , left side = 2.45980444406422e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 7.02473216104160e-2 

20 , left side = 2.51901006172595e-1 
1/n° (1/2) = 2.23606797749979e-1 
difference = -2.82942084226162e-2 

50 , left side = 1.17335729825915e-1 
1/n* (1/2) = 1.41421356237310e-1 
difference = 2.40856264113941e-2 

100 , left side = 4.25973806719297e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 5.74026193280703e-2 

200 , left side = 1.72794180717638e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 5.34312600468910e-2 


153 


n = 500 , left side 6.06468552840353e-3 
1/n° (1/2) = 4.47213595499958e-2 
difference = 3.86566740215923e-2 


10 


10 , left side = 1.88296929722229e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.27930836294609e-1 

n = 20 , left side = 1.57124987034018e-1 

1/n* (1/2) = 2.23606797749979e-1 
difference = 6.64818107159607e-2 

n = 50 , left side = 3.56919049916328e-2 

1/n° (1/2) = 1.41421356237310e-1 
difference = 1.05729451245677e-1 

n = 100 , left side = 4.80555765395147e-3 

1/n° (1/2) = 1.00000000000000e-1 
difference = 9.51944423460485e-2 

n = 200 , left side = 1.09199033498743e-3 

1/n° (1/2) = 7.07106781186548e-2 
difference = 6.96186877836673e-2 

n = 500 , left side = 2.84658201772995e-4 

1/n* (1/2) = 4.47213595499958e-2 

difference = 4.44367013482228e-2 


5 
Il 


n= 10 , left side = 1.26504552641874e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.89723213374964e-1 

n = 20 , left side = 2.03548587742321e-2 


154 


1/n° (1/2) = 2.23606797749979e-1 
difference = 2.03251938975747e-1 
50 , left side = 2.03304570248800e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.21090899212429e-1 
100 , left side = 1.26409079150098e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.73590920849902e-2 
200 , left side = 6.81868079261294e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.38919973260418e-2 
500 , left side = 2.84988268112463e-3 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.18714768688712e-2 


T 


10 , left side = 8.02267409115550e-2 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 2.36001025105283e-1 

20 , left side = 5.14929405767165e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.72113857173262e-1 

50 , left side = 5.36143926388598e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 8.78069635984497e-2 

100 , left side = 2.77224568458393e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.22775431541607e-2 

200 , left side = 1.38629435986308e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 5.68477345200239e-2 

500 , left side = 5.54517744447935e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.91761821055164e-2 


155 


x? 


10 , left side = 1.28296366461717e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.87931399555121e-1 

20 , left side = 1.38397942935223e-1 
1/n° (1/2) = 2.23606797749979e-1 
difference = 8.52088548147560e-2 

50 , left side = 7.67416652503929e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 6.46796909869166e-2 

100 , left side = 3.37863631986791e-2 
1/n° (1/2) = 1.00000000000000e-1 
difference = 6.62136368013209e-2 

200 , left side = 1.53794053842907e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 5.53312727343640e-2 

500 , left side = 5.78781133126016e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.89335482187356e-2 


r3 


10 , left side = 1.27831704419723e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.88396061597115e-1 

20 , left side = 1.61344011208260e-1 
1/n° (1/2) = 2.23606797749979e-1 
difference = 6.22627865417192e-2 

50 , left side = 7.78602100423141e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 6.35611461949954e-2 

100 , left side = 3.03485286276982e-2 
1/n° (1/2) 1.00000000000000e-1 
difference = 6.96514713723018e-2 

200 , left side = 1.27296398524397e-2 


156 


1/n° (1/2) = 7.07106781186548e-2 
difference = 5.79810382662150e-2 
500 , left side = 4.52652924015576e-3 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.01948303098400e-2 


x 


10 , left side = 1.84494512877635e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.31733253139203e-1 

20 , left side = 1.66506805511951e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 5.70999922380279e-2 

50 , left side = 6.92290642748952e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 7.21922919624143e-2 

100 , left side = 2.40205845419831e-2 
1/n° (1/2) = 1.00000000000000e-1 
difference = 7.59794154580169e-2 

200 , left side = 9.33054650504601e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.13801316136087e-2 

500 , left side = 3.14415812448704e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.15772014255088e-2 


10 


10 , left side = 1.40771586828727e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.75456179188111e-1 

20 , left side = 1.00214745282116e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.23392052467863e-1 

50 , left side = 1.99853845577975e-2 


157 


1/n° (1/2) = 1.41421356237310e-1 
difference = 1.21435971679512e-1 
n = 100 , left side = 2.75646208624215e-3 
1/n^ (1/2) 1.00000000000000e-1 
difference = 9.72435379137579e-2 
n = 200 , left side = 6.26624240120877e-4 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.00840538785339e-2 
n = 500 , left side = 1.55217235579062e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.45661423144167e-2 


x0 = 1/2, Power = 1/2, lamda = 1/4, q=1 


n= 10 , left side = 2.09749541545875e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.06478224470963e-1 
n = 20 , left side = 7.85812770396360e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.45025520710343e-1 
n= 50 , left side = 9.34393044496805e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.32077425792341e-1 
n = 100 , left side = 1.94070471300620e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.80592952869938e-2 
n = 200 , left side = 4.71100029514671e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.02395780891401e-2 
n = 500 , left side = 7.48422627483425e-5 
1/n* (1/2) = 4.47213595499958e-2 


158 


difference = 4.46465172872475e-2 


T 


10 , left side = 2.08951638220122e-1 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 1.07276127796716e-1 

20 , left side = 5.25889244914822e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.71017873258497e-1 

50 , left side = 1.01379455384021e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40407561683469e-1 

100 , left side = 1.80708522862227e-6 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.99981929147714e-2 

200 , left side = 6.45467013171697e-12 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.07106781122001e-2 

500 , left side = 0.000000000000000e0 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47213595499958e-2 


x? 


10 , left side = 6.09251809834974e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.55302585033341e-1 

20 , left side = 4.57428235934711e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.77863974156508e-1 

50 , left side = 1.96014797649490e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.21819876472361e-1 

100 , left side = 5.29434230595233e-3 
1/n* (1/2) = 1.00000000000000e-1 


159 


difference = 9.47056576940477e-2 
200 , left side = 1.32428057699463e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.93863975416601e-2 
500 , left side = 2.11884893889736e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.45094746561061e-2 


r3 


10 , left side = 3.81659578000774e-2 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 2.78061808216761e-1 

20 , left side = 7.43081431790645e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.49298654570914e-1 

50 , left side = 2.97879650699726e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.11633391167337e-1 

100 , left side = 7.94232255998317e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.20576774400168e-2 

200 , left side 1 .98642086856246e-3 
1/n^ (1/2) 7 .07106781186548e-2 
difference = 6.87242572500923e-2 

500 , left side = 3.17827340834853e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.44035322091609e-2 


x 


10 , left side = 1.25757444757586e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.90470321259252e-1 

20 , left side = 9.19703672747021e-2 
1/n° (1/2) = 2.23606797749979e-1 


160 


difference = 1.31636430475277e-1 
50 , left side = 3.13124123712135e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.10108943866096e-1 
100 , left side = 8.05935138518928e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.19406486148107e-2 
200 , left side = 1.99376000196878e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.87169181166860e-2 
500 , left side = 3.18015222677798e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.44033443273180e-2 


g? 


10 , left side = 9.92211518367574e-2 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 2.17006614180081e-1 

20 , left side = 5.87860822296067e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.64820715520372e-1 

50 , left side = 1.06402237950819e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.30781132442228e-1 

100 , left side = 1.39397823915505e-3 
1/n°(1/2) = 1.00000000000000e-1 
difference = 9.86060217608450e-2 

200 , left side = 2.58092754851807e-4 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.04525853638029e-2 

500 , left side = 3.78668260722235e-5 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.46834927239236e-2 


161 


n= 10 , left side = 4.65939350634126e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.69633830953425e-1 
n = 20 , left side = 5.39175273339060e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.69689270416073e-1 
n = 50 , left side = 2.66706958509519e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.14750660386358e-1 
n = 100 , left side = 1.39692422376499e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.60307577623501e-2 
n = 200 , left side = 7.15466879542803e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.35560093232267e-2 
n = 500 , left side = 2.90466167844949e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.18166978715463e-2 


T 


n = 10 , left side = 1.46960541508878e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.69267224507960e-1 

n = 20 , left side = 1.28044818944893e-1 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 9.55619788050857e-2 

n = 50 , left side = 5.54458428059441e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 8.59755134313654e-2 
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100 , left side = 2.77258872001895e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.22741127998105e-2 

200 , left side = 1.38629436111990e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 5.68477345074558e-2 

500 , left side = 5.54517744447969e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.91761821055161e-2 


x? 


10 , left side = 2.44068957215094e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 7.21588088017442e-2 

20 , left side = 1.73393496362237e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 5.02133013877419e-2 

50 , left side = 6.39143140576404e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 7.75070421796691e-2 

100 , left side = 2.98438925970290e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.01561074029710e-2 

200 , left side = 1.43924449634690e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 5.63182331551857e-2 

500 , left side = 5.62989766084282e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.90914618891530e-2 


r3 


10 , left side = 2.70532081486956e-1 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 4.56956845298820e-2 
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20 , left side = 1.75303858260733e-1 
1/n° (1/2) = 2.23606797749979e-1 
difference = 4.83029394892462e-2 

50 , left side = 5.53534166881952e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 8.60679395491143e-2 

100 , left side = 2.41049670707779e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.58950329292221e-2 

200 , left side = 1.12081526845386e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 5.95025254341161e-2 

500 , left side = 4.28703175655956e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.04343277934362e-2 


x 


10 , left side = 2.71811655321145e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 4.44161106956934e-2 

20 , left side = 1.59700780897926e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 6.39060168520533e-2 

50 , left side = 4.27867893894553e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 9.86345668478542e-2 

100 , left side = 1.73213915349858e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.26786084650142e-2 

200 , left side = 7.76000677274190e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.29506713459129e-2 

500 , left side = 2.90182870840235e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.18195308415934e-2 
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710 


n= 10 , left side = 1.86850823331552e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.29376942685286e-1 
n = 20 , left side = 6.58347789205075e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.57772018829471e-1 
n = 50 , left side = 4.87085072187460e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.36550505515435e-1 
n = 100 , left side = 1.09970741430996e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.89002925856901e-2 
n = 200 , left side = 3.82804893814840e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.03278732248399e-2 
n = 500 , left side = 1.24276968148319e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.45970825818475e-2 


x0 = 1/2, Power = 1/2, lamda = 1/2, q= 1/2 


n= 10 , left side = 1.96080052578451e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.96619760758993e-1 


n = 20 , left side = 2.08299179386357e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.02776879811343e-1 

n = 50 , left side = 1.26071386109590e-2 


1/n* (1/2) = 1.41421356237310e-1 
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difference = 1.28814217626351e-1 
100 , left side = 6.81015763376180e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.31898423662382e-2 
200 , left side = 3.53432821873068e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.71763498999241e-2 
500 , left side = 1.44549650366432e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.32758630463315e-2 


T 


10 , left side = 5.68097172543790e-2 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 2.59418048762459e-1 

20 , left side = 6.32752819000140e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.60331515849965e-1 

50 , left side = 2.77227554082918e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.13698600829018e-1 

100 , left side 1.38629435997858e-2 
1/n^ (1/2) 1.00000000000000e-1 
difference = 8.61370564002142e-2 

200 , left side = 6.93147180559950e-3 
1/n^ (1/2) = 7.07106781186548e-2 
difference = 6.37792063130553e-2 

500 , left side = 2.77258872223984e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.19487708277560e-2 


x? 


10 , left side = 1.47872752410878e-1 
1/n° (1/2) = 3.16227766016838e-1 
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difference = 1.68355013605960e-1 
20 , left side = 9.78605569036920e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.25746240846287e-1 
50 , left side = 3.38868135786706e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.07534542658639e-1 
100 , left side = 1.54044053860311e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.45955946139690e-2 
200 , left side = 7.31683725369414e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.33938408649606e-2 
500 , left side = 2.83424719393494e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.18871123560609e-2 


r3 


10 , left side = 1.73192000431425e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.43035765585412e-1 

20 , left side = 1.03864925521532e-1 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.19741872228447e-1 

50 , left side = 3.05073733511566e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.10913982886153e-1 

100 , left side = 1.27681795752463e-2 
1/n° (1/2) = 1.00000000000000e-1 
difference = 8.72318204247537e-2 

200 , left side = 5.78399942625291e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.49266786924018e-2 

500 , left side = 2.17239948281694e-3 
1/n* (1/2) = 4.47213595499958e-2 
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difference = 4.25489600671788e-2 


x 


10 , left side = 1.80257354696213e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.35970411320625e-1 

20 , left side = 9.63498090064419e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.27256988743537e-1 

50 , left side = 2.41914336230854e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.17229922614224e-1 

100 , left side = 9.37035404303933e-3 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.06296459569607e-2 

200 , left side = 4.05904957310239e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.66516285455524e-2 

500 , left side = 1.47973714572884e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.32416224042670e-2 


10 


10 , left side = 1.19260700953333e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.96967065063505e-1 

20 , left side = 3.73465208237525e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.86260276926226e-1 

50 , left side = 2.80162956157203e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.38619726675737e-1 

100 , left side = 6.32905221145960e-4 
1/n* (1/2) = 1.00000000000000e-1 
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difference = 9.93670947788540e-2 
n = 200 , left side = 2.12043953336416e-4 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.04986341653183e-2 
n = 500 , left side = 6.54808182456543e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46558787317501e-2 


x0 = 1/2, Power = 1/2, lamda = 1/2, q= 1 


n= 10, left side = 8.10134985303517e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.35214267486486e-1 
n = 20 , left side = 1.68560763315222e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.06750721418457e-1 
50 , left side = 1.97802106438799e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.39443335172922e-1 
n = 100 , left side = 4.80026592954874e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.95199734070451e-2 
n = 200 , left side = 1.19239646471758e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.05914384721830e-2 
n = 500 , left side = 1.90449720898211e-5 
1/n° (1/2) = 4.47213595499958e-2 
difference = 4.47023145779060e-2 


5 
Il 
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10 , left side = 4.91637605442459e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.67064005472592e-1 

20 , left side = 3.39394250680031e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.20212855243179e-1 

50 , left side = 1.64890433873577e-6 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.41419707332971e-1 

100 , left side = 5.86158899196221e-12 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99999999941384e-2 

200 , left side = 0.000000000000000e0 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.07106781186548e-2 

500 , left side = 0.000000000000000e0 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47213595499958e-2 


x? 


10 , left side = 5.25230782287647e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.63704687788073e-1 

20 , left side = 2.83373415030338e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.95269456246945e-1 

50 , left side = 5.39457664221721e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.36026779595092e-1 

100 , left side = 1.34928057788147e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.86507194221185e-2 

200 , left side = 3.37320146703068e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.03733579719517e-2 
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500 , left side 5.39712234723932e-5 
1/n^ (172) 4.47213595499958e-2 
difference = 4.46673883265234e-2 


r3 


10 , left side = 8.22234506283697e-2 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 2.34004315388468e-1 

20 , left side = 4.36057626242193e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.80001035125760e-1 

50 , left side = 8.09259320656261e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.33328763030747e-1 

100 , left side = 2.02392086959322e-3 
1/n^(1/2) = 1.00000000000000e-1 
difference = 9.79760791304068e-2 

200 , left side = 5.05980220054464e-4 
1/n^ (1/2) = 7.07106781186548e-2 
difference = 7.02046978986003e-2 

500 , left side = 8.09568352086454e-5 
1/n^ (1/2) = 4.47213595499958e-2 
difference = 4.4640402714787 1e-2 


x 


10 , left side = 1.01052973293562e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.15174792723276e-1 

20 , left side = 4.67481413489399e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.76858656401039e-1 

50 , left side = 8.21282675171929e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.33208529485590e-1 
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n = 100 , left side = 2.03145927015683e-3 
1/n^ (1/2) 1.00000000000000e-1 
difference = 9.79685407298432e-2 

n = 200 , left side = 5.06451370153246e-4 
1/n^ (1/2) = 7.07106781186548e-2 
difference = 7.02042267485015e-2 

n = 500 , left side = 8.09688966512401e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46403906533446e-2 


10 


n= 10 , left side = 7.01207124827066e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.46107053534131e-1 
n = 20 , left side = 2.01574704246336e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.03449327325345e-1 
n = 50 , left side = 1.42480124701181e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.39996554990298e-1 
n = 100 , left side = 2.63178146244665e-4 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.97368218537553e-2 
n = 200 , left side = 6.08599933530729e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06498181253017e-2 
n = 500 , left side = 9.52678517986811e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47118327648159e-2 
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à 


10 , left side = 5.33369660315086e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.62890799985329e-1 

20 , left side = 3.23728371506256e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.91233960599353e-1 

50 , left side = 1.39366391997124e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.27484717037597e-1 

100 , left side = 7.14621856758935e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.28537814324107e-2 

200 , left side = 3.61961230894148e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.70910658097133e-2 

500 , left side = 1.45930076253697e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.32620587874588e-2 


T 


10 , left side = 1.29071817455777e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.87155948561061e-1 

20 , left side = 6.92514035886479e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.54355394161331e-1 

50 , left side = 2.77258876437840e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.13695468593525e-1 

100 , left side 1.38629438314649e-2 
1/n° (1/2) 1.00000000000000e-1 
difference = 8.61370561685351e-2 

200 , left side = 6.93147191573262e-3 
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1/n° (1/2) = 7.07106781186548e-2 
difference = 6.37792062029221e-2 
500 , left side = 2.77258876629294e-3 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.19487707837029e-2 


x? 


10 , left side = 1.77390913518807e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.38836852498031e-1 

20 , left side = 8.30737213816239e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.40533076368355e-1 

50 , left side = 2.99438930027936e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.11477463234516e-1 

100 , left side = 1.44174451738843e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.55825548261157e-2 

200 , left side = 7.07009725133728e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.36405808673175e-2 

500 , left side = 2.79476881998980e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.19265907300060e-2 


r3 


10 , left side = 1.81706840017598e-1 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 1.34520925999240e-1 

20 , left side = 7.48642399521752e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.48742557797804e-1 

50 , left side = 2.42632851043291e-2 


174 


1/n° (1/2) = 1.41421356237310e-1 
difference = 1.17158071132980e-1 
100 , left side = 1.12466925545656e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.87533074454344e-2 
200 , left side = 5.40875852362391e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.53019195950308e-2 
500 , left side = 2.11285351660356e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.26085060333922e-2 


xt 


10 , left side = 1.67787178069694e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.48440587947144e-1 

20 , left side = 6.03397370785074e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.63267060671472e-1 

50 , left side = 1.74893080184918e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.23932048218818e-1 

100 , left side = 7.79966635748684e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.22003336425132e-2 

200 , left side = 3.67816819644862e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.70325099222061e-2 

500 , left side = 1.41984974971862e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.33015098002772e-2 


10 


10 , left side = 7.68027797084297e-2 


175 


1/n° (1/2) = 3.16227766016838e-1 
difference = 2.39424986308408e-1 
20 , left side = 9.76146773173455e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.13845330018244e-1 
n = 50 , left side = 1.13068528957833e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40290670947731e-1 
n = 100 , left side = 3.88474877995740e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.96115251220043e-2 
n = 200 , left side = 1.62038602245949e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.05486395164088e-2 
n = 500 , left side = 5.81892063838071e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46631703436120e-2 


D 
Il 


x0 = 1/2, Power = 1/2, lamda = 1, q= 1/2 


n= 10 , left side = 1.96445247579275e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.96583241258910e-1 
n = 20 , left side = 1.48888789279410e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.08717918822038e-1 
n = 50 , left side = 6.77605354912036e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.34645302688189e-1 
100 , left side = 3.52568356510696e-3 
1/n* (1/2) = 1.00000000000000e-1 


D 
Il 


176 


difference = 9.64743164348930e-2 
200 , left side = 1.79801315131478e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.89126649673400e-2 
500 , left side = 7.27768804896778e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.39935907450990e-2 


T 


10 , left side = 6.38935662496243e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.52334199767214e-1 

20 , left side = 3.46235470985200e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.88983250651459e-1 

50 , left side = 1.38629429714340e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.27558413265876e-1 

100 , left side = 6.93147149063511e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.30685285093649e-2 

200 , left side = 3.46573574531761e-3 
1/n^ (1/2) 7 .07106781186548e-2 
difference = 6.7244942373337 1e-2 

500 , left side = 1.38629429812698e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.33350652518688e-2 


x? 


10 , left side = 1.01231195168683e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.14996570848155e-1 

20 , left side = 4.48623512045706e-2 
1/n* (1/2) = 2.23606797749979e-1 


177 


difference = 1.78744446545408e-1 
50 , left side = 1.55044047114583e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.25916951525851e-1 
100 , left side = 7.34183692697721e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.26581630730228e-2 
200 , left side = 3.56832710440330e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.71423510142515e-2 
500 , left side = 1.40270891558064e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.33186506344152e-2 


r3 


10 , left side = 1.09051180141690e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.07176585875148e-1 

20 , left side = 4.22970110547810e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.81309786695198e-1 

50 , left side = 1.29223379237350e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.28499018313574e-1 

100 , left side = 5.82201903348858e-3 
1/n°(1/2) = 1.00000000000000e-1 
difference = 9.41779809665114e-2 

200 , left side = 2.75417225524133e-3 
1/n^ (1/2) = 7.07106781186548e-2 
difference = 6.79565058634134e-2 

500 , left side = 1.06440558786375e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.36569539621320e-2 


178 


10 , left side = 1.02540884681400e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.13686881335438e-1 

20 , left side = 3.49981874860215e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.88608610263957e-1 

50 , left side = 9.52960631552963e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.31891749921780e-1 

100 , left side = 4.09764755001933e-3 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.59023524499807e-2 

200 , left side = 1.88876104704867e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.88219170716061e-2 

500 , left side = 7.17895958025169e-4 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.40034635919706e-2 


g? 


10 , left side = 4.39432749437959e-2 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 2.72284491073042e-1 

20 , left side = 5.59881198565935e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.18007985764320e-1 

50 , left side = 6.58122885628412e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40763233351681e-1 

100 , left side = 2.17135216419487e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.97828647835805e-2 

200 , left side = 8.67799400498142e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06238981786049e-2 


179 


n = 500 , left side 3.00238003037257e-5 
1/n^ (172) 4.47213595499958e-2 
difference = 4.46913357496921e-2 


n= 10 , left side = 1.88583358245117e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.97369430192326e-1 
n = 20 , left side = 3.43036193768773e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.20176435812291e-1 
n = 50 , left side = 5.15745217625430e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40905611019684e-1 
n = 100 , left side = 1.28085535782918e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98719144642171e-2 
n = 200 , left side = 3.19697272260777e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06787083914287e-2 
n = 500 , left side = 5.11285838611375e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47162466916097e-2 


T 


n = 10 , left side = 3.03097878388942e-3 
1/n^ (1/2) = 3.16227766016838e-1 
difference = 3.13196787232949e-1 

n = 20 , left side = 1.79813965208164e-5 


180 


1/n°(1/2) = 2.23606797749979e-1 
difference = 2.23588816353458e-1 
50 , left side = 5.04973840520506e-12 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.41421356232260e-1 
100 , left side = 0.000000000000000e0 
1/n* (1/2) = 1.00000000000000e-1 
difference = 1.00000000000000e-1 
200 , left side = 0.000000000000000e0 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.07106781186548e-2 
500 , left side = 0.000000000000000e0 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.47213595499958e-2 


x? 


10 , left side = 3.13288100022529e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.84898956014585e-1 

20 , left side = 9.02981956494564e-3 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.14576978185033e-1 

50 , left side = 1.44928066358063e-3 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.39972075573729e-1 

100 , left side = 3.62320167826058e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.96376798321739e-2 

200 , left side = 9.05800419564451e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06200980766983e-2 

500 , left side = 1.44928067127847e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47068667432830e-2 


181 


r? 


10 , left side = 4.78600213916087e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.68367744625229e-1 

20 , left side = 1.35520533206202e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 2.10054744429359e-1 

50 , left side = 2.17392099772526e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.39247435239584e-1 

100 , left side = 5.43480251739198e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.94565197482608e-2 

200 , left side = 1.35870062934806e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.05748080557199e-2 

500 , left side = 2.17392100697045e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46996203399261e-2 


xt 


10 , left side = 5.14533906505906e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.64774375366247e-1 

20 , left side = 1.38732244570935e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.09733573292885e-1 

50 , left side = 2.18227896612333e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.39239077271186e-1 

100 , left side = 5.44002624822598e-4 
1/n° (172) 1.00000000000000e-1 
difference = 9.94559973751774e-2 

200 , left side = 1.35902711252578e-4 


182 


1/n° (1/2) = 7.07106781186548e-2 
difference = 7.05747754074022e-2 
500 , left side = 2.17400458665112e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46996195041293e-2 


D 
Il 


g! 


n = 10 , left side = 2.39574413183784e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.92270324698460e-1 

n = 20 , left side = 2.97086004062650e-3 

1/n° (1/2) = 2.23606797749979e-1 
difference = 2.20635937709352e-1 

50 , left side = 2.83599622557920e-4 

1/n° (1/2) = 1.41421356237310e-1 
difference = 1.41137756614752e-1 

n = 100 , left side = 6.54249762593842e-5 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.99345750237406e-2 

n = 200 , left side = 1.60297404173209e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06946483782374e-2 

n = 500 , left side = 2.55030753033912e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47188092424655e-2 


5 
Il 


x0 = 1/2, Power = 7/10, lamda = 1/4, q = 1/4 


n = 10 , left side = 7.33574282376017e-2 
1/n° (7/10) = 1.99526231496888e-1 


183 


20 


50 


10 


20 


50 


2 


2 


2 


2 


2 


difference = 1.26168803259286e-1 


left side = 4.53841801182795e-2 


1/n* (7/10) = 1.22822802611579e-1 
difference = 7.74386224932996e-2 


left side = 4.74957712877522e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 1.71769293699835e-2 
left side = 2.67013950556243e-2 

1/n° (7/10) = 3.98107170553497e-2 
difference = 1.31093219997254e-2 
left side = 1.39773905392242e-2 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.05289804077503e-2 
left side = 5.75326859927561e-3 

1/n° (7/10) = 1.29039002429643e-2 
difference = 7.15063164368872e-3 


T 


left side = 1.48505389324612e-2 


1/n°(7/10) = 1.99526231496888e-1 
difference = 1.84675692564427e-1 


left side = 1.39174879467004e-1 


1/n* (7/10) = 1.22822802611579e-1 
difference = -1.63520768554254e-2 


left side = 1.07608816899145e-1 


1/n° (7/10) = 6.46727006577358e-2 
difference = -4.29361162414096e-2 
left side = 5.54452812788874e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = -1.56345642235376e-2 
left side = 2.77258871979472e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = -3.21951625097272e-3 
left side = 1.10903548889592e-2 
1/n° (7/10) = 1.29039002429643e-2 


184 


difference = 1.81354535400517e-3 


x? 


10 , left side = 1.94005188391137e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 5.52104310575066e-3 

20 , left side = 2.30868040947246e-1 
1/n° (7/10) = 1.22822802611579e-1 
difference = -1.08045238335667e-1 

50 , left side = 1.38886956653740e-1 
1/n° (7/10) = 6.46727006577358e-2 
difference = -7.42142559960043e-2 

100 , left side = 6.38134518553904e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = -2.40027348000407e-2 

200 , left side = 2.98188925936178e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = -5.31252164664331e-3 

500 , left side = 1.14252357544120e-2 
1/n* (7/10) = 1.29039002429643e-2 
difference = 1.47866448855231e-3 


3 


£ 
10 , left side = 2.06175421900515e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -6.64919040362652e-3 
20 , left side = 2.53575282932135e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -1.30752480320556e-1 
50 , left side = 1.34595194359457e-1 
1/n° (7/10) = 6.46727006577358e-2 
difference = -6.99224937017212e-2 
100 , left side = 5.51857590364190e-2 
1/n° (7/10) = 3.98107170553497e-2 


185 


10 


20 


50 


10 


20 


2 


2 


2 


2 


2 


difference 
left side 
1/n^ (7/10) 
difference 
left side 
1/n^ (7/10) 
difference 


left side = 
1/n° (7/10) 
difference 
left side = 
1/n° (7/10) 
difference 
left side = 
1/n° (7/10) 
difference 
left side 
1/n° (7/10) 
difference 
left side 
1/n° (7/10) 
difference 
left side 
1/n° (7/10) 
difference 


left side = 
1/n° (7/10) 
difference 
left side = 
1/n° (7/10) 


-1.53750419810693e-2 


= 2.40653876252187e-2 


2.45063709469745e-2 
4.40983321755770e-4 


= 8.82850116987996e-3 


1.29039002429643e-2 
4.07539907308436e-3 


.45980444406422e-1 
1.99526231496888e-1 
-4.,64542129095339e -2 
.51901006172595e-1 
1.22822802611579e-1 
-1.29078203561016e-1 
.17335729825915e-1 
6.46727006577358e-2 
-5.26630291681797e-2 


= 4.25973806719297e-2 


3.98107170553497e-2 
-2.78666361657996e-3 


= 1.72794180717638e-2 


2.45063709469745e-2 
7.22695287521072e-3 


= 6.06468552840353e-3 


1.29039002429643e-2 
6 .83921471456079e-3 


10 


T 


.88296929722229e-1 
1.99526231496888e-1 
1.12293017746595e-2 

.57124987034018e-1 
1.22822802611579e-1 


186 


difference = -3.43021844224393e-2 
50 , left side = 3.56919049916328e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 2.89807956661030e-2 
n = 100 , left side = 4.80555765395147e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.50051594013983e-2 
n = 200 , left side = 1.09199033498743e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.34143806119871e-2 
n = 500 , left side = 2.84658201772995e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.26192420411913e-2 


5 
Il 


x0 = 1/2, Power = 7/10, lamda = 1/4, q= 1/2 


15 
n= 10 , left side = 1.26504552641874e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 7.30216788550137e-2 
n = 20 , left side = 2.03548587742321e-2 


1/n* (7/10) = 1.22822802611579e-1 
difference = 1.02467943837347e-1 
n = 50 , left side = 2.03304570248800e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.43422436328557e-2 
n = 100 , left side = 1.26409079150098e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.71698091403399e-2 
n = 200 , left side = 6.81868079261294e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.76876901543616e-2 


187 


500 


10 


20 


50 


10 


20 


50 


2 


2 


2 


2 


2 


2 


left side 


left side 


left side 


left side = 2.84988268112463e-3 
1/n* (7/10) = 1.29039002429643e-2 
difference = 1.00540175618397e-2 


8 


= 8.02267409115550e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.19299490585333e-1 
= 5.14929405767165e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.13298620348626e-2 


left side = 5.36143926388598e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 1.10583080188759e-2 
left side = 2.77224568458393e-2 

1/n° (7/10) = 3.98107170553497e-2 
difference = 1.20882602095104e-2 
left side = 1.38629435986308e-2 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.06434273483437e-2 
left side = 5.54517744447935e-3 

1/n° (7/10) = 1.29039002429643e-2 
difference = 7.35872279848497e-3 


x? 


left side = 1.28296366461717e-1 


1/n* (7/10) = 1.99526231496888e-1 
difference = 7.12298650351712e-2 


left side = 1.38397942935223e-1 


1/n* (7/10) = 1.22822802611579e-1 
difference = -1.55751403236440e-2 
= 7.67416652503929e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = -1.20689645926572e-2 


188 


100 , left side = 3.37863631986791e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 6.02435385667062e-3 

200 , left side = 1.53794053842907e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 9.12696556268378e-3 

500 , left side = 5.78781133126016e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 7.11608891170416e-3 


r3 


10 , left side = 1.27831704419723e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 7.16945270771649e-2 

20 , left side = 1.61344011208260e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -3.85212085966808e-2 

50 , left side = 7.78602100423141e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = -1.31875093845784e-2 

100 , left side = 3.03485286276982e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 9.46218842765152e-3 

200 , left side = 1.27296398524397e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.17767310945348e-2 

500 , left side = 4.52652924015576e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.37737100280857e-3 


xt 


10 , left side = 1.84494512877635e-1 
1/n* (7/10) = 1.99526231496888e-1 
difference = 1.50317186192532e-2 


189 


20 , left side = 1.66506805511951e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -4.36840029003720e-2 

50 , left side = 6.92290642748952e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = -4.55636361715944e-3 

100 , left side = 2.40205845419831e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.57901325133667e-2 

200 , left side = 9.33054650504601e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.51758244419285e-2 

500 , left side = 3.14415812448704e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 9.75974211847728e-3 


710 


10 , left side = 1.40771586828727e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 5.87546446681609e-2 

20 , left side = 1.00214745282116e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = 2.26080573294634e-2 

50 , left side = 1.99853845577975e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.46873160999382e-2 

100 , left side = 2.75646208624215e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.70542549691076e-2 

200 , left side = 6.26624240120877e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.38797467068536e-2 

500 , left side = 1.55217235579062e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.27486830073853e-2 


190 


x0 = 1/2, Power = 7/10, lamda = 1/4, q= 1 


n = 10 , left side = 2.09749541545875e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -1.02233100489870e-2 

n = 20 , left side = 7.85812770396360e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 4.42415255719431e-2 

n= 50 , left side = 9.34393044496805e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.53287702127677e-2 

n = 100 , left side = 1.94070471300620e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.78700123423435e-2 

n = 200 , left side = 4.71100029514671e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.40352709174598e-2 

n = 500 , left side = 7.48422627483425e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28290579802160e-2 


T 


n = 10 , left side = 2.08951638220122e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -9.42540672323408e-3 

n = 20 , left side = 5.25889244914822e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.02338781200969e-2 

n = 50 , left side = 1.01379455384021e-3 


191 


10 


20 


50 


10 


2 


2 


2 


2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 6.36589061038955e-2 
left side = 1.80708522862227e-6 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.98089099701211e-2 
left side = 6.45467013171697e-12 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45063709405198e-2 
left side = 0.000000000000000e0 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29039002429643e-2 


2 


£ 
left side = 6.09251809834974e-2 


1/n^ (7/10) = 1.99526231496888e-1 
difference = 1.38601050513391e-1 


left side = 4.574282359347 11e-2 


1/n* (7/10) = 1.22822802611579e-1 
difference = 7.70799790181080e-2 
left side = 1.96014797649490e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.50712208927868e-2 
left side = 5.29434230595233e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.45163747493974e-2 
left side = 1.32428057699463e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.31820903699799e-2 
left side = 2.11884893889736e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.26920153490746e-2 


r3 


left side = 3.81659578000774e-2 


192 


1/n° (7/10) = 1.99526231496888e-1 
difference = 1.61360273696811e-1 
20 , left side = 7.43081431790645e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 4.85146594325146e-2 
50 , left side = 2.97879650699726e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.48847355877632e-2 
100 , left side = 7.94232255998317e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.18683944953666e-2 
200 , left side = 1.98642086856246e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.25199500784120e-2 
500 , left side = 3.17827340834853e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.25860729021295e-2 


xt 


10 , left side = 1.25757444757586e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 7.37687867393017e-2 

20 , left side = 9.19703672747021e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 3.08524353368769e-2 

50 , left side = 3.13124123712135e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.33602882865223e-2 

100 , left side = 8.05935138518928e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.17513656701605e-2 

200 , left side = 1.99376000196878e-3 
1/67 (7/10) 2.45063709469745e-2 
difference = 2.25126109450057e-2 

500 , left side = 3.18015222677798e-4 


193 


1/n* (7/10) = 1.29039002429643e-2 
difference = 1.25858850202865e-2 


10 


£ 
10 , left side = 9.92211518367574e-2 
1/n^ (7/10) 1.99526231496888e-1 
difference = 1.00305079660131e-1 
n = 20 , left side = 5.87860822296067e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 6.40367203819724e-2 
n = 50 , left side = 1.06402237950819e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.40324768626539e-2 
n = 100 , left side = 1.39397823915505e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.84167388161947e-2 
n = 200 , left side = 2.58092754851807e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.42482781921227e-2 
n = 500 , left side = 3.78668260722235e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28660334168921e-2 


5 
Il 


10 , left side = 4.65939350634126e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.52932296433475e-1 

n = 20 , left side = 5.39175273339060e-2 

1/n* (7/10) = 1.22822802611579e-1 


5 
Il 


194 


difference = 6.89052752776731e-2 
50 , left side = 2.66706958509519e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.80020048067839e-2 
100 , left side = 1.39692422376499e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.58414748176998e-2 
200 , left side = 7.15466879542803e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.73517021515465e-2 
500 , left side = 2.90466167844949e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 9.99923856451483e-3 


T 


10 , left side = 1.46960541508878e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 5.25656899880097e-2 

20 , left side = 1.28044818944893e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -5.22201633331423e-3 

50 , left side = 5.54458428059441e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 9.22685785179164e-3 

100 , left side = 2.77258872001895e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.20848298551602e-2 

200 , left side = 1.38629436111990e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.06434273357755e-2 

500 , left side = 5.54517744447969e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 7.35872279848464e-3 


195 


10 , left side = 2.44068957215094e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -4.45427257182058e-2 

20 , left side = 1.73393496362237e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -5.05706937506581e-2 

50 , left side = 6.39143140576404e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 7.58386600095390e-4 

100 , left side = 2.98438925970290e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 9.96682445832077e-3 

200 , left side = 1.43924449634690e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.01139259835055e-2 

500 , left side = 5.62989766084282e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 7.27400258212150e-3 


3 


T 
10 , left side = 2.70532081486956e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -7.10058499900679e-2 
20 , left side = 1.75303858260733e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -5.24810556491538e-2 
50 , left side = 5.53534166881952e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 9.31928396954054e-3 
100 , left side = 2.41049670707779e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.57057499845718e-2 
200 , left side = 1.12081526845386e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.32982182624359e-2 


196 


500 , left side = 4.28703175655956e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.61686848640476e-3 


£ 
10 , left side = 2.71811655321145e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -7.22854238242565e-2 
20 , left side = 1.59700780897926e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -3.68779782863466e-2 
50 , left side = 4.27867893894553e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 2.18859112682804e-2 
100 , left side = 1.73213915349858e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.24893255203640e-2 
200 , left side = 7.76000677274190e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.67463641742326e-2 
500 , left side = 2.90182870840235e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.00020715345620e-2 


gt? 


10 , left side = 1.86850823331552e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.26754081653363e-2 

20 , left side = 6.58347789205075e-2 
1/n° (7/10) 1.22822802611579e-1 
difference = 5.69880236910715e-2 

50 , left side = 4.87085072187460e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.98018499358612e-2 


197 


n = 100 , left side = 1.09970741430996e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.87110096410398e-2 

n = 200 , left side = 3.82804893814840e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.41235660531597e-2 

n = 500 , left side = 1.24276968148319e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.27796232748160e-2 


x0 = 1/2, Power = 7/10, lamda = 1/2, gq = 1/2 


n= 10 , left side = 1.96080052578451e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.79918226239043e-1 

n = 20 , left side = 2.08299179386357e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.01992884672943e-1 

50 , left side = 1.26071386109590e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.20655620467768e-2 
n = 100 , left side = 6.81015763376180e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.30005594215879e-2 
n = 200 , left side = 3.53432821873068e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.09720427282438e-2 
n = 500 , left side = 1.44549650366432e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.14584037393000e-2 


5 
Il 


198 


T 


left side 5. 
1/n° (7/10) = 
difference = 

left side 6. 
1/n° (7/10) = 
difference = 

left side 2, 
1/n° (7/10) = 
difference 
left side 
1/n° (7/10) = 
difference 
left side 
1/n° (7/10) = 
difference 


10 , 


20 , 


50 , 


1/n° (7/10) 
difference 


2 


T 


left side 1. 
1/n° (7/10) = 
difference = 

left side 9. 
1/n° (7/10) = 
difference = 

left side 3. 
1/n° (7/10) = 
difference 
left side 
1/n° (7/10) = 
difference = 
left side 


10 , 


20 , 


50 , 


100 , 


200 , 


68097172543790e-2 
1.99526231496888e-1 
1.42716514242509e-1 
32752819000140e-2 
1.22822802611579e-1 
5.95475207115651e-2 
77227554082918e-2 
6.46727006577358e-2 
3.69499452494439e -2 


1.38629435997858e-2 


3.98107170553497e-2 
2.59477734555639e-2 


6 .93147180559950e-3 


2.45063709469745e-2 
1.75748991413750e-2 


left side = 2.77258872223984e-3 


1.29039002429643e-2 
1.01313115207245e-2 


47872752410878e-1 
1.99526231496888e- 1 
5.16534790860097e-2 
78605569036920e-2 
1.22822802611579e-1 
2.49622457078870e-2 
38868135786706e-2 
6.46727006577358e-2 
3.07858870790652e-2 


1.54044053860311e-2 


3.98107170553497e-2 
2.44063116693187e-2 


7.31683725369414e-3 


199 


1/n^ (7/10) = 
difference = 
500 , 
1/n^ (7/10) = 
difference = 


T 


10 , 
1/n^ (7/10) = 
difference = 

20 , 
1/n^ (7/10) = 
difference = 

50 , 

1/n^ (7/10) = 

difference = 
left side = 
1/n° (7/10) = 
difference = 
left side = 
1/n° (7/10) = 
difference = 
left side = 
1/n° (7/10) = 
difference = 


T 


10 , 
1/n° (7/10) = 
difference = 

20 , 
1/n° (7/10) = 
difference = 

50 , 


left side = 1. 


left side = 1. 


left side = 3. 


left side = 1. 


left side = 9. 


left side = 2. 


2.45063709469745e-2 
1.71895336932804e-2 


left side = 2.83424719393494e-3 


1.29039002429643e-2 
1.00696530490294e-2 


73192000431425e-1 
1.99526231496888e-1 
2.63342310654625e-2 
03864925521532e-1 
1.22822802611579e-1 
1.89578770900470e-2 
05073733511566e-2 
6.46727006577358e-2 
3.41653273065791e-2 


1.27681795752463e-2 


3.98107170553497e-2 
2.70425374801034e-2 


5.78399942625291e-3 


2.45063709469745e-2 
1.87223715207216e-2 


2.17239948281694e-3 


1.29039002429643e-2 
1.07315007601474e-2 


80257354696213e-1 
1.99526231496888e-1 
1.92688768006752e-2 
63498090064419e-2 
1.22822802611579e-1 
2.64729936051372e-2 
41914336230854e-2 


200 


1/n° (7/10) = 6.46727006577358e-2 
difference = 4.04812670346504e-2 
n = 100 , left side = 9.37035404303933e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.04403630123104e-2 
n = 200 , left side = 4.05904957310239e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.04473213738721e-2 
n = 500 , left side = 1.47973714572884e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.14241630972355e-2 


710 


n= 10 , left side = 1.19260700953333e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 8.02655305435546e-2 
n = 20 , left side = 3.73465208237525e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.54762817878265e-2 
n = 50 , left side = 2.80162956157203e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.18710710961637e-2 
n = 100 , left side = 6.32905221145960e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.91778118342038e-2 
n = 200 , left side = 2.12043953336416e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.42943269936381e-2 
n = 500 , left side = 6.54808182456543e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28384194247187e-2 


n= 10 , left side = 8.10134985303517e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.18512732966536e-1 
n = 20 , left side = 1.68560763315222e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.05966726280057e-1 
n = 50 , left side = 1.97802106438799e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.26946795933478e-2 
n = 100 , left side = 4.80026592954874e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.93306904623949e-2 
n = 200 , left side = 1.19239646471758e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43871313005027e-2 
n = 500 , left side = 1.90449720898211e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28848552708745e-2 
£ 
n = 10 , left side = 4.91637605442459e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.50362470952642e-1 
n = 20 , left side = 3.39394250680031e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.19428860104779e-1 
n = 50 , left side = 1.64890433873577e-6 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.46710517533970e-2 
n = 100 , left side = 5.86158899196221e-12 
1/n° (7/10) = 3.98107170553497e-2 


202 


10 , 


20 , 


50 , 


10 , 


20 , 


difference = 3.98107170494881e-2 
left side = 0.000000000000000e0 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45063709469745e-2 
left side = 0.000000000000000e0 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29039002429643e-2 


2 


£ 
left side = 5.25230782287647e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.47003153268123e-1 
left side = 2.83373415030338e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.44854611085452e-2 
left side = 5.39457664221721e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.92781240155185e-2 
left side = 1.34928057788147e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.84614364774683e-2 
left side = 3.37320146703068e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.41690508002714e-2 
left side = 5.39712234723932e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28499290194919e-2 


r? 


left side = 8.22234506283697e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.17302780868518e-1 

left side = 4.36057626242193e-2 
1/n* (7/10) = 1.22822802611579e-1 


203 


50 , 


10 , 


20 , 


50 , 


difference = 7.92170399873597e-2 
left side = 8.09259320656261e-3 
1/n° (7/10) = 6.46727006577358e-2 


difference = 5.65801074511731e-2 
left side = 2.02392086959322e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.77867961857565e-2 
left side = 5.05980220054464e-4 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.40003907269200e-2 
left side = 8.09568352086454e-5 

1/n° (7/10) 1.29039002429643e-2 
difference = 1.28229434077557e-2 


4 


left side = 1.01052973293562e-1 


1/n* (7/10) = 1.99526231496888e-1 
difference = 9.84732582033261e-2 


left side = 4.67481413489399e-2 


1/n° (7/10) = 1.22822802611579e-1 
difference = 7.60746612626391e-2 


left side = 8.21282675171929e-3 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.64598739060165e-2 
left side = 2.03145927015683e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.77792577851929e-2 
left side = 5.06451370153246e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.39999195768213e-2 
left side = 8.09688966512401e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28229313463131e-2 
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n= 10 , left side = 7.01207124827066e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.29405519014181e-1 
20 , left side = 2.01574704246336e-2 
1/n°(7/10) = 1.22822802611579e-1 
difference = 1.02665332186945e-1 
n = 50 , left side = 1.42480124701181e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.32478994107240e-2 
n = 100 , left side = 2.63178146244665e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.95475389091051e-2 
n = 200 , left side = 6.08599933530729e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44455109536214e-2 
n = 500 , left side = 9.52678517986811e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28943734577845e-2 


5 
Il 


x0 = 1/2, Power = 7/10, lamda = 1, q= 1/4 


n= 10 , left side = 5.33369660315086e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.46189265465379e-1 

n = 20 , left side = 3.23728371506256e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.04499654609535e-2 

50 , left side = 1.39366391997124e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.07360614580233e-2 
n = 100 , left side = 7.14621856758935e-3 


5 
Il 


205 


10 , 


20 , 


50 , 


10 , 


20 , 


1/n° (7/10) = 3.98107170553497e-2 
difference = 3.26644984877604e-2 
left side = 3.61961230894148e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.08867586380330e-2 
left side = 1.45930076253697e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.14445994804273e-2 


T 


left side = 1.29071817455777e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 7.04544140411110e-2 
left side = 6.92514035886479e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 5.35713990229311e-2 
left side = 2.77258876437840e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.69468130139517e-2 
left side = 1.38629438314649e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.59477732238848e-2 
left side = 6.93147191573262e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.75748990312419e-2 
left side = 2.77258876629294e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.01313114766714e-2 


x? 


left side = 1.77390913518807e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 2.21353179780807e-2 

left side = 8.30737213816239e-2 
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50 , 


10 , 


20 , 


50 , 


left side 


1/n°(7/10) = 1.22822802611579e-1 
difference = 3.97490812299551e-2 


left side = 2.99438930027936e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 3.47288076549422e-2 
left side = 1.44174451738843e-2 

1/n° (7/10) = 3.98107170553497e-2 
difference = 2.53932718814655e-2 
left side = 7.07009725133728e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.74362736956372e-2 
left side = 2.79476881998980e-3 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.01091314229745e-2 


x 


left side = 1.81706840017598e-1 


1/n° (7/10) = 1.99526231496888e-1 
difference = 1.78193914792899e-2 
= 7.48642399521752e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 4.79585626594039e-2 


left side = 2.42632851043291e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 4.04094155534067e-2 
left side = 1.12466925545656e-2 

1/n° (7/10) = 3.98107170553497e-2 
difference = 2.85640245007841e-2 
left side = 5.40875852362391e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.90976124233506e-2 
left side = 2.11285351660356e-3 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.07910467263608e-2 


207 


x 


10 , left side = 1.67787178069694e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 3.17390534271939e-2 

20 , left side = 6.03397370785074e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 6.24830655330717e-2 

50 , left side = 1.74893080184918e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.71833926392439e-2 

100 , left side = 7.79966635748684e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.20110506978629e-2 

200 , left side = 3.67816819644862e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.08282027505259e-2 

500 , left side = 1.41984974971862e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.14840504932457e-2 


10 


£ 
10 , left side = 7.68027797084297e-2 
1/n°(7/10) = 1.99526231496888e-1 
difference = 1.22723451788458e-1 


20 , left side = 9.76146773173455e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.13061334879844e-1 

50 , left side = 1.13068528957833e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.35420153681574e-2 

100 , left side = 3.88474877995740e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.94222421773540e-2 

200 , left side = 1.62038602245949e-4 
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1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43443323447286e-2 
n = 500 , left side = 5.81892063838071e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28457110365805e-2 


n= 10, left side = 1.96445247579275e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.79881706738960e-1 
n = 20 , left side = 1.48888789279410e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.07933923683638e-1 
n = 50 , left side = 6.77605354912036e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.78966471086154e-2 
n = 100 , left side = 3.52568356510696e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.62850334902428e-2 
n = 200 , left side = 1.79801315131478e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.27083577956597e-2 
n = 500 , left side = 7.27768804896778e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.21761314380675e-2 


x 
n= 10 , left side = 6.38935662496243e-2 


1/n° (7/10) = 1.99526231496888e-1 
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difference = 1.35632665247264e-1 
20 , left side = 3.46235470985200e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.81992555130590e-2 
50 , left side = 1.38629429714340e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.08097576863018e-2 
100 , left side = 6.93147149063511e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.28792455647146e-2 
200 , left side = 3.46573574531761e-3 


1/n° (7/10) = 2.45063709469745e-2 


difference = 2.10406352016569e-2 

500 , left side = 1.38629429812698e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.15176059448373e-2 

x? 

10 , left side = 1.01231195168683e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 9.82950363282051e-2 

20 , left side = 4.48623512045706e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.79604514070084e-2 

50 , left side = 1.55044047114583e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.91682959462775e-2 

100 , left side = 7.34183692697721e-3 


1/n° (7/10) = 3.98107170553497e-2 
difference = 3.24688801283725e-2 
left side = 3.56832710440330e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.09380438425712e-2 
left side = 1.40270891558064e-3 
1/n° (7/10) = 1.29039002429643e-2 
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difference = 1.15011913273837e-2 
r? 

10 , left side = 1.09051180141690e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 9.04750513551982e-2 

20 , left side = 4.22970110547810e-2 
1/n^ (7/10) = 1.22822802611579e-1 
difference = 8.05257915567980e-2 

50 , left side = 1.29223379237350e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.17503627340007e-2 

100 , left side = 5.82201903348858e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.39886980218611e-2 

200 , left side = 2.75417225524133e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.17521986917332e-2 

500 , left side = 1.06440558786375e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.18394946551006e-2 

zi 

10 , left side = 1.02540884681400e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 9.69853468154883e-2 

20 , left side = 3.49981874860215e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.78246151255575e-2 

50 , left side = 9.52960631552963e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.51430943422061e-2 

100 , left side = 4.09764755001933e-3 


1/n° (7/10) = 3.98107170553497e-2 
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difference = 3.57130695053304e-2 
n = 200 , left side = 1.88876104704867e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.26176098999258e-2 
n = 500 , left side = 7.17895958025169e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.21860042849392e-2 


710 


n= 10 , left side = 4.39432749437959e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.55582956553092e-1 
n = 20 , left side = 5.59881198565935e-3 
1/n^ (7/10) 1.22822802611579e-1 
difference = 1.17223990625920e-1 
n = 50 , left side = 6.58122885628412e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.40145777721073e-2 
n = 100 , left side = 2.17135216419487e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.95935818389302e-2 
n = 200 , left side = 8.67799400498142e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44195910069247e-2 
n = 500 , left side = 3.00238003037257e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28738764426606e-2 


left side 1. 
1/n° (7/10) = 
difference = 

left side 3: 
1/n° (7/10) = 
difference = 

left side 5. 
1/n° (7/10) = 
difference 
left side 
1/n° (7/10) = 
difference = 
left side 
1/n° (7/10) = 
difference 
left side 
1/n^ (7/10) 
difference 


10 , 


20 , 


50 , 


T 


left side 3. 
1/n° (7/10) = 
difference = 

left side = 1. 
1/n° (7/10) = 
difference 

left side = 
1/n^ (7/10) 
difference 
left side 
1/n° (7/10) = 
difference 


10 , 


20 , 


50 , 5. 


1/n^ (7/10) = 
difference = 


88583358245117e-2 
1.99526231496888e-1 
1.80667895672376e-1 
43036193768773e-3 
1.22822802611579e-1 
1.19392440673891e-1 
15745217625430e-4 
6.46727006577358e-2 
6.41569554401103e-2 


1.28085535782918e-4 


3.98107170553497e-2 
3.96826315195668e-2 


3.19697272260777e-5 


2.45063709469745e-2 
2.44744012197484e-2 


5.11285838611375e-6 


1.29039002429643e-2 
1.28987873845782e-2 


03097878388942e-3 
1.99526231496888e-1 
1.96495252712999e-1 
79813965208164e-5 
1.22822802611579e-1 
1.22804821215058e-1 
04973840520506e-12 
6.46727006577358e-2 
6.46727006526860e-2 


O .000000000000000e0 


3.98107170553497e-2 
3.98107170553497e-2 


left side = 0.000000000000000e0 


2.45063709469745e-2 
2.45063709469745e-2 
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500 , 


left side = 0.000000000000000e0 


1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29039002429643e-2 
p2 

10 , left side = 3.13288100022529e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.68197421494635e-1 

20 , left side = 9.02981956494564e-3 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.13792983046633e-1 

50 , left side = 1.44928066358063e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.32234199941551e-2 

100 , left side = 3.62320167826058e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.94483968875237e-2 

200 , left side = 9.05800419564451e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44157909050181e-2 

500 , left side = 1.44928067127847e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28894074362515e-2 

r? 

10 , left side = 4.78600213916087e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.51666210105279e-1 

20 , left side = 1.35520533206202e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.09270749290959e-1 

50 , left side = 2.17392099772526e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.24987796600105e-2 
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100 , 


10 , 


20 , 


50 , 


10 , 


left side = 5.43480251739198e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.92672368036105e-2 
left side = 1.35870062934806e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43705008840397e-2 
left side = 2.17392100697045e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28821610328946e-2 


4 


left side = 5.14533906505906e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.48072840846297e-1 
left side = 1.38732244570935e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.08949578154486e-1 
left side = 2.18227896612333e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.24904216916124e-2 
left side = 5.44002624822598e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.92667144305271e-2 
left side = 1.35902711252578e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43704682357219e-2 
left side = 2.17400458665112e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28821601970978e-2 


10 


x 
left side = 2.39574413183784e-2 
1/n* (7/10) 1.99526231496888e-1 
difference = 1.75568790178510e-1 
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n = 20 , left side = 2.97086004062650e-3 
1/n°(7/10) = 1.22822802611579e-1 
difference = 1.19851942570953e-1 

50 , left side = 2.83599622557920e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.43891010351778e-2 

n = 100 , left side = 6.54249762593842e-5 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.97452920790903e-2 

n = 200 , left side = 1.60297404173209e-5 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44903412065572e-2 

n = 500 , left side = 2.55030753033912e-6 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29013499354340e-2 


5 
Il 


4 Real-valued neural network approximation based on 
the q-deformed and À-parametrized half hyperbolic 
tangent - part 2 


: |RR.scientific_notation (True) 

powers = [3/10, 1/2, 7/10] 

lamdas = 1/4, 1/2, 1] #deformation parameter lamda over (0,1 
41] - these are the beta values in the formula 

qs = [1/4, 1/2, 1] #deformation coefficient 


funcs = [sin(x), cos(x)] #choice of functions 
a = -pi #the interval 

b = pi #the interval 

xOs= [pi/4, pi/2, 3*pi/4] 


HHEEHREHHARERHERAAHERAAHERAAREARARAARERAEEREEAEREER ARR ER ERAGE 


for XOIN XOS: 
HHHHHHHHHHHHHHHHHHHHAHAHHAUHAAHAHHAHHAAHAAHAAHAAHHAHAHHHHHH 
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for power in powers: #going over various powers for 1/ 
on “power 


LI 


HHEEEAAAAHARARAAHEEEAAAAAARAR HUHHUH RAR ARR AE EAR RRR AE 
for lamda in lamdas: #going over each lamda value 


LI 


RRRHARRRRHAUUR AURA AURA AURA AURA AAUUAHAUUHUAAAAHA 
for q in qs: #going over each q value 


LI 


sHHHEAHHAAHAERAEAREERAEARAAAREARAEERAERAEARAAAR AER RERR ERR 


print () 
print() 
LI 
À —-------- 
print ('x0 = " + str(x0)+", Power = "+, 
=str(power)+ ", lamda = "+ str(lamda) +", q =" + str(q)) 
(if 
pra e OMM 


#the activation function 
phi(x) = (1-q*(e^(-lamda*x)))/ 
= (1+q*(e”"(-lamdaxx)))  #formula 20.1 


#q-deformed and B-parametrized half hyperbolic, 
-tangent 

theta(x) = 1/4*(phi(x+1) - phi(x-1)) 4 
o#formula 20.8 


u 


oHHHEEHHAHHHAHHHEEHAAHHAERHAEHHAEHRAEHHEHR RARER 
for i in range(len(funcs)): 
u 
HHHEFHHAHHHAHHHEEHAAHHAERHAE RHEE A RHE RRRR A RA 
f (x) =funcs [i] 
show(f (x)) 
for n in 2000 50001! 
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de HR, a ae #real-valued, 
-linear neural network operators 

# return sum(f (k/n) «theta (n*z-k) 
for k in [ceil (nta),.., floor(n*b)])/sum(theta(n*z-k) for ku 
atin [ceil(nta),.., floor(n*b)]) 

#leftSide = abs(H(n, f,x0)-f (x0)) 

leftSide = abs(sum(f(k/ 
-n)*theta(n*x0-k) for k in [ceil(n*a),..,floor(n*b)])/ 


-sum(theta(n*x0-k) for k in [ceil(n*a),..,floor(n*b)]) -u 
i CxO) 

vall =n 

val2 = leftSide.n() 

val3 = 1/(n*power) .n() 

primu m = errero) uns 
“left side = "+str(val2), "\n 1/ 
an OU stn ponen) +") = "tstr (vals), “\n Li 
difference = "+str(val3-val2)) 


sin (x) 

n = 2000 , left side = 1.95310094358758e-3 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.00303417312770e-1 

n = 5000 , left side = 7.83021541616469e-4 


1/n* (3/10) = 7.76799609715734e-2 
difference = 7.68969394299569e-2 


cos (x) 
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n = 2000 , left side = 1.96790064404651e-3 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.00288617612311e-1 

n = 5000 , left side = 7.85389504806777e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.68945714667666e-2 


sin (x) 


2000 , left side = 9.74889862984551e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01281628393373e-1 

n = 5000 , left side = 3.91244982227645e-4 

1/n* (3/10) = 7.76799609715734e-2 

difference = 7.72887159893457e-2 


5 
Il 


cos (x) 

n = 2000 , left side = 9.85612814691228e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01270905441666e-1 

n = 5000 , left side = 3.92960661552144e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.72870003100212e-2 


n = 2000 , left side = 4.68201729342255e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02251836239064e-1 

5000 , left side = 7.49125671828388e-7 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76792118459016e-2 


5 
Il 


cos (x) 


n = 2000 , left side = 4.68201729242335e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02251836239065e-1 

5000 , left side = 7.49125673271678e-7 
1/n* (3/10) = 7.76799609715734e-2 

7.76792118459001e-2 


5 
Il 


difference = 


sin (x) 


2000 , left side = 9.78384108846764e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01278134147511e-1 

n = 5000 , left side = 3.91803600351071e-4 

1/n* (3/10) = 7.76799609715734e-2 

difference = 7.72881573712223e-2 


5 
Il 


cos (x) 

n = 2000 , left side = 9.82128243529834e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01274390012827e-1 

n = 5000 , left side = 3.92402662611313e-4 


1/n° (3/10) = 7.76799609715734e-2 
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difference = 7.72875583089621e-2 


x0 = 1/4*pi, Power = 3/10, lamda = 1/2, q = 1/2 


sin (x) 


n = 2000 , left side = 4.88765734908858e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01767752521448e-1 

5000 , left side = 1.95833577701698e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.74841273938717e-2 


5 
Il 


cos (x) 


n = 2000 , left side 4.91490676762685e-4 
1/n* (3/10) = 1.02256518256357e-1 


difference = 1.01765027579595e-1 
n = 5000 , left side = 1.96269568850549e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.74836914027228e-2 


x0 = 1/4*pi, Power = 3/10, lamda = 1/2, q= 1 


sin (x) 

n = 2000 , left side = 1.19260542830180e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02255325650929e-1 

n = 5000 , left side = 1.90817055156778e-7 
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ln (3/10) 7.76799609715734e-2 
difference = 7.76797701545182e-2 


cos (x) 


1.19260542752464e-6 

1.02256518256357e-1 

difference = 1.02255325650930e-1 

n = 5000 , left side = 1.90817054823711e-7 
7 

7 


2000 , left side 
1/n* (3/10) = 


5 
Il 


1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76797701545186e-2 


x0 = 1/4*pi, Power = 3/10, lamda = 1, q = 1/4 


sin (x) 


n = 2000 , left side = 4.89638706925533e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01766879549432e-1 

5000 , left side = 1.95973196963295e-4 
1/n* (3/10) = 7.76799609715734e-2 

7.74839877746101e-2 


5 
Il 


difference = 


cos (x) 


n = 2000 , left side = 4.90618935762188e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01765899320595e-1 

n = 5000 , left side = 1.96130033619957e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.74838309379534e-2 


x0 = 1/4*pi, Power = 3/10, lamda = 1, q= 1/2 


sin (x) 

n = 2000 , left side = 2.44701705652606e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02011816550705e-1 

n = 5000 , left side = 9.79677681436364e-5 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.75819932034297e-2 

cos (x) 

n = 2000 , left side = 2.45427135861620e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02011091120496e-1 

n = 5000 , left side = 9.80838370117088e-5 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.75818771345617e-2 


sin (x) 


n = 2000 , left side = 3.20260086117408e-7 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02256197996271e-1 

n = 5000 , left side = 5.12400826213621e-8 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76799097314908e-2 


cos (x) 


223 


n = 2000 , left side = 3.20237313777838e-7 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02256198019044e-1 

5000 , left side = 5.12395328389204e-8 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76799097320405e-2 


5 
Il 


sin (x) 


2000 , left side = 1.95310094358758e-3 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.04075788314103e-2 

n = 5000 , left side = 7.83021541616469e-4 

1/n° (1/2) = 1.41421356237310e-2 

difference = 1.33591140821145e-2 


5 
Il 


cos (x) 


2000 , left side = 1.96790064404651e-3 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.03927791309514e-2 

n = 5000 , left side = 7.85389504806777e-4 

1/n° (1/2) = 1.41421356237310e-2 

difference = 1.33567461189242e-2 


5 
Il 


n = 2000 , left side = 9.74889862984551e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.13857899120133e-2 

5000 , left side = 3.91244982227645e-4 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.37508906415033e-2 


5 
Il 


cos (x) 


n = 2000 , left side = 9.85612814691228e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.13750669603067e-2 

5000 , left side = 3.92960661552144e-4 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.37491749621788e-2 


5 
Il 


sin (x) 


2000 , left side = 4.68201729342255e-6 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23559977577045e-2 

n = 5000 , left side = 7.49125671828388e-7 

1/n* (1/2) = 1.41421356237310e-2 

difference = 1.41413864980591e-2 


5 
Il 


cos (x) 

n = 2000 , left side = 4.68201729242335e-6 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23559977577055e-2 

n = 5000 , left side = 7.49125673271678e-7 


1/n° (1/2) = 1.41421356237310e-2 
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difference = 1.41413864980577e-2 


x0 = 1/4*pi, Power = 1/2, lamda = 1/2, q = 1/4 


sin (x) 


n = 2000 , left side = 9.78384108846764e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.13822956661511e-2 

5000 , left side = 3.91803600351071e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.37503320233799e-2 


5 
Il 


cos (x) 


n = 2000 , left side = 9.82128243529834e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.13785515314681e-2 

n = 5000 , left side = 3.92402662611313e-4 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.37497329611196e-2 


x0 = 1/4*pi, Power = 1/2, lamda = 1/2, q= 1/2 


sin (x) 

n = 2000 , left side = 4.88765734908858e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.18719140400890e-2 

n = 5000 , left side = 1.95833577701698e-4 
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1/n^ (1/2) = 1.41421356237310e-2 
difference = 1.39463020460293e-2 


cos (x) 


2000 , left side = 4.91490676762685e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.18691890982352e-2 

n = 5000 , left side = 1.96269568850549e-4 

1/n° (1/2) = 1.41421356237310e-2 

difference = 1.39458660548804e-2 


5 
Il 


sin (x) 


n = 2000 , left side = 1.19260542830180e-6 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23594871695696e-2 

5000 , left side = 1.90817055156778e-7 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41419448066758e-2 


5 
Il 


cos (x) 


n = 2000 , left side = 1.19260542752464e-6 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23594871695704e-2 

n = 5000 , left side = 1.90817054823711e-7 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41419448066761e-2 


x0 = 1/4*pi, Power = 1/2, lamda = 1, q = 1/4 


sin (x) 


n = 2000 , left side = 4.89638706925533e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.18710410680724e-2 

n = 5000 , left side = 1.95973196963295e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.39461624267677e-2 


cos (x) 


n = 2000 , left side = 4.90618935762188e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.18700608392357e-2 

n = 5000 , left side = 1.96130033619957e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.39460055901110e-2 


sin (x) 
n = 2000 , left side = 2.44701705652606e-4 


1/n* (1/2) = 2.23606797749979e-2 
difference = 2.21159780693453e-2 


: |RR.scientific_notation (True) 

powers = [3/10, 1/2, 7/10] 

lamdas = [1/4, 1/2, 1] #deformation parameter lamda over (0,1 
1] - these are the beta values in the formula 
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qs = [1/4, 1/2, 1] #deformation coefficient 


funese= x (1/3) 5 x D Sr 4x 10) /crhocce or 


a functions 
a= -1 #the interval 
b = 1 #the interval 
x0=1/2 


for power in powers: 


u 


HEEEAAAAHARARAAAEEEAAEAAARAR AAA AAAAAARARAAREEE RRA RRR AH 
for lamda in lamdas: #going over each lamda value 


El 
sHHEFREBHARAARERAARERAAREARARAARERAEREARARAARARAARERRAR ERR RE 
for q in qs: #going over each q value 
LI 
SAARRARARRARAR AMAR RARHA AMAR AMAR ANHARAMHARHAHARAAHARHH 
Primo 
print () 
LI 
Sprint ("---------------------------------------------------------------- 
print("x0 = " + str(x0)+", Power = "+ str(power)+, 
2", lamda = "+ str(lamda) +", q =" + str(q)) 
[el 
Sprint ("---------------------------------------------------------------- 


#the activation function 
phi(x) = (1-q*(e*(-lamda*x)))/(1+q* (e* (-lamda*x) )) 
+ #formula 20.1 


#q-deformed and B-parametrized half hyperbolic, 
-tangent 

theta(x) = 1/4*(phi(x+1) - phi(x-1)) #formula, 
420.8 
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LI 


SARRRRBRARRARAU RAR UUR ARR ARAARARAU RAR UURARRARHARARHARARHAAARHÉ 
for i in range(len(funcs)): 


LI 


HHEHHHHEHHHEAHAEAEEHEHEEAHEAHHEEAHEERAEEHAEHAAAHAEERAEEHAERAR RA 
f(x)=funcs[i] 


show(f (x) ) 
for n in [2000, 5000]: 
AIN N o a) #real-valued linear, 


-neural network operators 

# return sum(f(k/n)*theta(n*xz-k) for ky 
-in [ceil(n*a),..,floor(n*b)])/sum(theta(n*x-k) for k in, 
…{ceil(n*+a),..,floor(nxb)1) 

#leftSide = abs(H(n,f,x0)-f(x0)) 

leftSide = abs(sum(£ (k/n) *theta(n*x0-k),, 
for k in [ceil(n*a),..,floor(n*b)])/sum(theta(n*x0-k) for Ke 
in [ceil(n*a),..,floor(n*b)]) - f(x0)) 


vall = n 
val2 = leftSide.n() 
val3 = 1/(n^povwer).n() 


print m= We e left, 
side = "rstr(val2), "Our il, 
an ('tetr (power) +") = “tstr (vals). \n Li 
difference = "+str(val3-val2)) 


n = 2000 , left side = 1.45973769075280e-3 
1/n° (3/10) 1.02256518256357e-1 
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5000 


2000 


5000 


2000 


5000 


2000 


5000 


2000 


2 


2 


2 


2 


2 


2 


2 


2 


difference 
left side 
1/n° (3/10) 
difference 


left side 
1/n° (3/10) 
difference 


left side = 


1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 


Il l Il 
N NF OH N N NF OH N NN OF 


Il 
NN OFF ND 


.00796780565605e-1 
.85650001354687e-4 
.76799609715734e-2 
.70943109702187e-2 


.77258872223973e-3 
.02256518256357e-1 
.94839295341176e-2 
.10903548889585e-3 
.76799609715734e-2 
.65709254826775e-2 


.79351877633044e-3 
.02256518256357e-1 
.94629994800269e-2 
.11238429755101e-3 
.76799609715734e-2 
.65675766740224e-2 


.11096808695638e-3 
.02256518256357e-1 
.00145550169401e-1 
.36808243358689e-4 
.76799609715734e-2 
.68431527282147e-2 


.41795377434802e-3 
.02256518256357e-1 
.00838564482009e-1 


n = 5000 , left side = 5.59557820777254e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.71204031507961e-2 


.79591945905002e-5 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02198559061767e-1 


2000 , left side = 5 
1 
1 
n = 5000 , left side = 2.22575140037271e-5 
T 
T 


5 
Il 


1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76577034575697e-2 


g3 
n = 2000 , left side = 7.28207805430148e-4 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.01528310450927e-1 
n = 5000 , left side = 2.92559548393356e-4 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.73874014231800e-2 


£ 
n = 2000 , left side = 1.38629436112003e-3 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.00870223895237e-1 
n = 5000 , left side = 5.54517744448035e-4 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.71254432271253e-2 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


2 


2 


2 


2 


2 


2 


2 


2 


left side 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 


left side 
1/n° (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


Il 
NN OP EH 


Il 
NN BPR RB 
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.40145897904348e-3 
.02256518256357e-1 
.00855059277314e-1 
.56944083316024e-4 
.76799609715734e-2 
.71230168882574e-2 


.06252543720417e-3 
.02256518256357e-1 
.01193992819153e-1 
.19531511964305e-4 
.76799609715734e-2 
.72604294596091e-2 


.16010476710327e-4 
.02256518256357e-1 
.01540507779647e-1 
.80905793970901e-4 
.76799609715734e-2 
.73990551776025e-2 


.97988137052012e-5 
.02256518256357e-1 
.02226719442652e-1 
.12604691755727e-5 
.76799609715734e-2 
.76687005023978e-2 


n = 2000 , left side = 4.67186009045495e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02251846396267e-1 

n = 5000 , left side = 7.47446048499079e-7 
1/n* (3/10) = 7.76799609715734e-2 

7 


difference = 7.76792135255249e-2 


n = 2000 , left side = 0.000000000000000e0 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02256518256357e-1 

n = 5000 , left side = 0.000000000000000e0 
1/n* (3/10) = 7.76799609715734e-2 

T 


difference = 7.76799609715734e-2 


T 

n = 2000 , left side = 1.32428058677303e-5 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.02243275450490e-1 

n = 5000 , left side = 2.11884893858150e-6 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.76778421226348e-2 

r? 

n = 2000 , left side = 1.98642088022338e-5 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.02236654047555e-1 

n = 5000 , left side = 3.17827340845511e-6 


1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76767826981649e-2 


£ 
n = 2000 , left side = 1.98649427157888e-5 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.02236653313642e-1 
n = 5000 , left side = 3.17829219639854e-6 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.76767826793770e-2 

pall 
n = 2000 , left side = 2.33024632642588e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02254188010031e-1 
n = 5000 , left side = 3.72515568407197e-7 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76795884560050e-2 


x0 = 1/2, Power = 3/10, lamda = 1/2, q = 1/4 


n = 2000 , left side = 7.31673691973578e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01524844564384e-1 

n = 5000 , left side = 2.93115579032444e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.73868453925409e-2 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


2 


2 


2 


2 


2 


2 


2 


2 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


Il 
NN OR FP HR 


Il 
NN BPR 
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.38629436111992e-3 
.02256518256357e-1 
.00870223895237e-1 
.54517744448035e-4 
.76799609715734e-2 
.71254432271253e-2 


.39158937464245e-3 
.02256518256357e-1 
.00864928881715e-1 
.55364946611514e-4 
.76799609715734e-2 
.71245960249619e-2 


.04767998407174e-3 
.02256518256357e-1 
.01208838272286e-1 
.17160179930126e-4 
.76799609715734e-2 
.72628007916433e-2 


.01123176443719e-4 
.02256518256357e-1 
.01555395079914e-1 
.78531814463245e-4 
.76799609715734e-2 
.74014291571101e-2 


n = 2000 , left side .80227731769833e-5 
1/n^ (3/10) .02256518256357e-1 
difference = 1.02228495483180e-1 


2 
1 
1 
5000 , left side = 1.09803560975753e-5 
7 
T7 


5 
Il 


1/n* (3/10) .76799609715734e-2 
difference = 7.76689806154758e-2 


i 

T3 
n = 2000 , left side = 3.65410972395175e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01891107283962e-1 
n = 5000 , left side = 1.46489688196749e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.75334712833766e-2 

£ 
n = 2000 , left side = 6.93147180560016e-4 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.01563371075797e-1 
n = 5000 , left side = 2.77258872223851e-4 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.74027020993495e-2 

p 
n = 2000 , left side = 6.97000835040928e-4 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.01559517421316e-1 
n = 5000 , left side = 2.77875456940913e-4 
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1/n^ (3/10) 
difference 


, left side 
1/n^ (3/10) 
difference 
, left side 
1/n^ (3/10) 


difference = 


, left side 
1/n^ (3/10) 
difference 
, left side 
1/n^ (3/10) 
difference 


, left side = 


1/n^ (3/10) 
difference 
, left side 
1/n^ (3/10) 


N NN EE H O1 


NN PRP RF WwW 


.76799609715734e-2 
.74020855146325e-2 


.25648214541374e-4 
.02256518256357e-1 
.01730870041816e-1 
.08869501476971e-4 
.76799609715734e-2 
.74710914700964e-2 


.52368823871019e-4 
.02256518256357e-1 
.01904149432486e-1 
.39555255115609e-4 
.76799609715734e-2 
.75404057164578e-2 


.42225079194571e-5 
.02256518256357e-1 
.02242295748438e-1 
.52404203239387e-6 
.76799609715734e-2 


NN OR HR 


difference .16744369295410e-2 


x0 = 1/2, Power = 3/10, lamda = 1/2, q= 1 


2000 , left side = 1.18994097009217e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02255328315387e-1 

5000 , left side = 1.90387244969337e-7 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76797705843284e-2 


2000 , left side = 
1/n* (3/10) = 


1.11022302462516e-16 
1.02256518256357e-1 

difference = 1.02256518256357e-1 

5000 , left side = 0.000000000000000e0 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76799609715734e-2 


.37320146703846e-6 
.02256518256357e-1 
difference = 1.02253145054890e-1 


2000 , left side = 3 
1 
1 
5000 , left side = 5.39712234737255e-7 
7 
7 


1/n^ (3/10) = 


1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.76794212593386e-2 


2000 , left side = 
1/n^ (3/10) = 


5.05980220058544e-6 
1.02256518256357e-1 

difference = 1.02251458454157e-1 

5000 , left side = 8.09568352105883e-7 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76791514032213e-2 
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n = 2000 , left side = 5.05984931555015e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02251458407042e-1 

5000 , left side = 8.09569558168910e-7 
1/n* (3/10) = 7.76799609715734e-2 

7.76791514020152e-2 


5 
Il 


difference = 


.93100185746322e-7 
.02256518256357e-1 
difference = 1.02255925156172e-1 


n = 2000 , left side = 5 
1 
1 
5000 , left side = 9.48752487690396e-8 
T 
T 


1/n^ (3/10) = 


5 
Il 


1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76798660963246e-2 


x0 = 1/2, Power = 3/10, lamda = 1, q = 1/4 


.66279383739010e-4 
.02256518256357e-1 
difference = 1.01890238872618e-1 


2000 , left side = 3 
1 
1 
n = 5000 , left side = 1.46628824906569e-4 
T 
T 


1/n^ (3/10) = 


5 
Il 


1/n* (3/10) = 7.76799609715734e-2 
difference = 7.75333321466668e-2 


£ 

n = 2000 , left side = 6.93147191573207e-4 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.01563371064784e-1 

n = 5000 , left side = 2.77258876629438e-4 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


1/n^ (3/10) 
difference 


, left side 
1/n^ (3/10) 
difference 
, left side 
1/n^ (3/10) 
difference 


, left side 
1/n^ (3/10) 
difference 
, left side 
1/n^ (3/10) 
difference 


, left side 
1/n^ (3/10) 
difference 
, left side 
1/n^ (3/10) 
difference 


, left side 
1/n^ (3/10) 
difference 
, left side 
1/n^ (3/10) 


Il Il 
NN NN H H 01 NNNFEF OD 


Il 
NN PF KF WwW 


.76799609715734e-2 
.74027020949439e -2 


.94533444929368e-4 
.02256518256357e-1 
.01561984811428e-1 
.77480677166320e-4 
.76799609715734e-2 
.74024802944071e-2 


.21941990297453e-4 
.02256518256357e-1 
.01734576266060e-1 
.08277000138812e-4 
.76799609715734e-2 
.74716839714346e-2 


.48657415094475e-4 
.02256518256357e-1 
.01907860841263e-1 
.38962422999142e-4 
.76799609715734e-2 
.75409985485742e-2 


.37838066332147e-5 
.02256518256357e-1 
.02242734449724e-1 
.45433431815541e-6 
.76799609715734e-2 


difference = 7.76745066372552e-2 


n = 2000 , left side = 
1/n* (3/10) = 


1 .83022238704367e-4 
1.02256518256357e-1 

difference = 1.02073496017653e-1 

5000 , left side = 7.32956220087511e-5 
7 

7 


5 
Il 


1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76066653495646e-2 


£ 

n = 2000 , left side = 3.46573574531495e-4 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.01909944681826e-1 

n = 5000 , left side = 1.38629429812687e-4 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.75413315417607e-2 

x? 

n = 2000 , left side = 3.47599488122630e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01908918768235e-1 

n = 5000 , left side = 1.38793575987228e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.75411673955862e-2 

r? 
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n = 2000 , left side = 2.61470034692929e-4 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.01995048221664e-1 

n = 5000 , left side = 1.04218354559399e-4 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.75757426170140e-2 


£ 
n = 2000 , left side = 1.74827628399418e-4 
1/n^ (3/10) = 1.02256518256357e-1 
difference = 1.02081690627958e-1 
n = 5000 , left side = 6.95610601449959e-5 
1/n^ (3/10) = 7.76799609715734e-2 
difference = 7.76103999114284e-2 
pio 
n = 2000 , left side = 6.95028639556713e-6 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02249567969962e-1 
n = 5000 , left side = 2.73651920556519e-6 
1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76772244523678e-2 


3 
n = 2000 , left side = 3.19528047798556e-7 
1/n* (3/10) = 1.02256518256357e-1 
difference = 1.02256198728310e-1 
n = 5000 , left side = 5.11242584932958e-8 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


1/n^ (3/10) 
difference 


, left side 
1/n^ (3/10) 
difference 
, left side 
1/n^ (3/10) 
difference 


, left side 
1/n^ (3/10) 
difference 
, left side 
1/n^ (3/10) 
difference 


, left side 
1/n^ (3/10) 
difference 
, left side 
1/n^ (3/10) 
difference 


, left side 
1/n^ (3/10) 
difference 
, left side 


Il Il 
NN NRPR EH N NH FF Oo 


Il 
N e FR re 
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.76799609715734e-2 
.76799098473149e-2 


.000000000000000e0 
.02256518256357e-1 
.02256518256357e-1 
.000000000000000e0 
.76799609715734e-2 
.76799609715734e-2 


.05800419392921e-7 
.02256518256357e-1 
.02255612455938e-1 
.44928067158379e-7 
.76799609715734e-2 
.76798160435062e-2 


.35870062942245e-6 
.02256518256357e-1 
.02255159555728e-1 
.17392100737568e-7 
.76799609715734e-2 
.76797435794726e-2 


.35870389404713e-6 
.02256518256357e-1 
.02255159552463e-1 
.17392184295728e-7 


Il 
N 


. 767996097 15734e-2 
.76797435793891e-2 


1/n^ (3/10) 
difference 


Il 
N 


. 59233443336286e-7 
.02256518256357e-1 
difference = 1.02256359022914e-1 


2000 , left side = 1 
1 
1 
n = 5000 , left side = 2.54759102073614e-8 
T 
T 


1/n^ (3/10) = 


5 
Il 


1/n* (3/10) = 7.76799609715734e-2 
difference = 7.76799354956632e-2 


n = 2000 , left side = 1.45973769075280e-3 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.09009420842451e-2 

5000 , left side = 5.85650001354687e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.35564856223763e-2 


5 
Il 


T 


n = 2000 , left side = 2.77258872223973e-3 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 1.95880910527582e-2 

n = 5000 , left side = 1.10903548889585e-3 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.30331001348351e-2 
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n = 2000 , left side = 2.79351877633044e-3 
1/n° (1/2) = 2.23606797749979e-2 
difference = 1.95671609986675e-2 

n = 5000 , left side = 1.11238429755101e-3 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.30297513261799e-2 


r3 


n = 2000 , left side = 2.11096808695638e-3 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.02497116880415e-2 

n = 5000 , left side = 8.36808243358689e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.33053273803723e-2 


x“ 


n = 2000 , left side = 1.41795377434802e-3 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.09427260006499e-2 

n = 5000 , left side = 5.59557820777254e-4 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.35825778029537e-2 


g 


n = 2000 , left side = 5.79591945905002e-5 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.23027205804074e-2 

n = 5000 , left side = 2.2257514003727 1e-5 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41198781097272e-2 
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x0 = 1/2, Power = 1/2, lamda = 1/4, q= 1/2 


n = 2000 , left side = 7.28207805430148e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.16324719695677e-2 

n = 5000 , left side = 2.92559548393356e-4 
1/n°(1/2) = 1.41421356237310e-2 
difference = 1.38495760753376e-2 


T 


n = 2000 , left side = 1.38629436112003e-3 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.09743854138779e-2 

n = 5000 , left side = 5.54517744448035e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.35876178792829e-2 


x? 


n = 2000 , left side = 1.40145897904348e-3 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.09592207959544e-2 

n = 5000 , left side = 5.56944083316024e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.35851915404149e-2 


r3 


n = 2000 , left side = 1.06252543720417e-3 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.12981543377937e-2 

n = 5000 , left side = 4.19531511964305e-4 
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1/n^ (1/2) = 1:414213562373106-2 
difference = 1.37226041117666e-2 


xt 


2000 , left side = 7.16010476710327e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.16446692982876e-2 

n = 5000 , left side = 2.80905793970901e-4 

1/n* (1/2) = 1.41421356237310e-2 

difference = 1.38612298297600e-2 


5 
Il 


710 


2000 , left side = 2.97988137052012e-5 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23308809612927e-2 

n = 5000 , left side = 1.12604691755727e-5 

1/n* (1/2) = 1.41421356237310e-2 

difference = 1.41308751545554e-2 


5 
Il 


n = 2000 , left side = 4.67186009045495e-6 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23560079149074e-2 

n = 5000 , left side = 7.47446048499079e-7 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41413881776825e-2 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


2 


2 


2 


2 


2 


2 


2 


2 


left side 


= 0.000000000000000e0 


1/n° (1/2) = 2.23606797749979e-2 


difference = 


left side 


2.23606797749979e-2 
0.000000000000000e0 


1/n° (1/2) = 1.41421356237310e-2 


difference 


left side 


= 1.41421356237310e-2 


x? 


= 1.32428058677303e-5 


1/n° (1/2) = 2.23606797749979e-2 


difference 
left side 


= 2.23474369691302e-2 
= 2.11884893858150e-6 


1/n° (1/2) = 1.41421356237310e-2 


difference 


left side 


= 1.41400167747924e-2 


r3 


= 1.98642088022338e-5 


1/n° (1/2) = 2.23606797749979e-2 


difference 
left side 


= 2.23408155661957e-2 
= 3.17827340845511e-6 


1/n° (1/2) = 1.41421356237310e-2 


difference 


left side 


= 1.41389573503225e-2 


x“ 


= 1.98649427157888e-5 


1/n° (1/2) = 2.23606797749979e-2 


difference 
left side 


= 2.23408148322821e-2 
= 3.17829219639854e-6 


1/n° (1/2) = 1.41421356237310e-2 


difference 


= 1.41389573315346e-2 
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n = 2000 , left side = 2.33024632642588e-6 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23583495286715e-2 

5000 , left side = 3.72515568407197e-7 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41417631081625e-2 


5 
Il 


n = 2000 , left side = 7.31673691973578e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.16290060830243e-2 

n = 5000 , left side = 2.93115579032444e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.38490200446985e-2 


T 


n = 2000 , left side = 1.38629436111992e-3 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.09743854138780e-2 

n = 5000 , left side = 5.54517744448035e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.35876178792829e-2 


x? 


n = 2000 , left side = 1.39158937464245e-3 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.09690904003554e-2 

n = 5000 , left side = 5.55364946611514e-4 


250 


1/n^ (1/2) = 1:414213562373106-2 
difference = 1.35867706771194e-2 


x 


n = 2000 , left side = 1.04767998407174e-3 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.13129997909262e-2 

n = 5000 , left side = 4.17160179930126e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.37249754438008e-2 


xt 


n = 2000 , left side = 7.01123176443719e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.16595565985542e-2 

n = 5000 , left side = 2.78531814463245e-4 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.38636038092677e-2 


10 


n = 2000 , left side = 2.80227731769833e-5 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23326570018209e-2 

n = 5000 , left side = 1.09803560975753e-5 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41311552676334e-2 


2000 , left side = 3.65410972395175e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.19952688026027e-2 

5000 , left side = 1.46489688196749e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.39956459355342e-2 


T 


2000 , left side = 6.93147180560016e-4 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.16675325944379e-2 

5000 , left side = 2.77258872223851e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.38648767515071e-2 


x? 


2000 , left side = 6.97000835040928e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.16636789399570e-2 

5000 , left side = 2.77875456940913e-4 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.38642601667900e-2 


r3 


2000 , left side = 5.25648214541374e-4 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.18350315604565e-2 

5000 , left side = 2.08869501476971e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.39332661222540e-2 


252 


n = 2000 , left side = 3.52368823871019e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.20083109511269e-2 

5000 , left side = 1.39555255115609e-4 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.40025803686153e-2 


5 
Il 


710 


n = 2000 , left side = 1.42225079194571e-5 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23464572670784e-2 

5000 , left side = 5.52404203239387e-6 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41366115816986e-2 


5 
Il 


2000 , left side = 1.18994097009217e-6 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23594898340278e-2 

n = 5000 , left side = 1.90387244969337e-7 

1/n° (1/2) = 1.41421356237310e-2 

difference = 1.41419452364860e-2 


5 
Il 


£ 
n = 2000 , left side = 1.11022302462516e-16 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.23606797749978e-2 
n = 5000 , left side = 0.000000000000000e0 
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1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41421356237310e-2 


x? 


2000 , left side = 3.37320146703846e-6 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23573065735309e-2 

5000 , left side = 5.39712234737255e-7 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41415959114962e-2 


r3 


2000 , left side = 5.05980220058544e-6 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.23556199727973e-2 

5000 , left side = 8.09568352105883e-7 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41413260553788e-2 


x“ 


2000 , left side = 5.05984931555015e-6 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23556199256823e-2 

5000 , left side = 8.09569558168910e-7 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41413260541728e-2 


710 


2000 , left side = 5.93100185746322e-7 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23600866748122e-2 

5000 , left side = 9.48752487690396e-8 
1/n° (1/2) = 1.41421356237310e-2 
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difference = 1.41420407484822e-2 


n = 2000 , left side = 3.66279383739010e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.19944003912589e-2 

n = 5000 , left side = 1.46628824906569e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.39955067988244e-2 


T 


n = 2000 , left side = 6.93147191573207e-4 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.16675325834247e-2 

n = 5000 , left side = 2.77258876629438e-4 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.38648767471015e-2 


x? 


n = 2000 , left side = 6.94533444929368e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.16661463300685e-2 

n = 5000 , left side = 2.77480677166320e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.38646549465646e-2 
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n = 2000 , left side = 5.21941990297453e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.18387377847004e-2 

n = 5000 , left side = 2.08277000138812e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.39338586235921e-2 


xt 


n = 2000 , left side = 3.48657415094475e-4 
1/n^ (1/2) 2 .23606797749979e-2 
difference = 2.20120223599034e-2 

n = 5000 , left side = 1.38962422999142e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.40031732007318e-2 


10 


n = 2000 , left side = 1.37838066332147e-5 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23468959683647e-2 

n = 5000 , left side = 5.45433431815541e-6 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41366812894128e-2 


y3 
n = 2000 , left side = 1.83022238704367e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.21776575362935e-2 
n = 5000 , left side = 7.32956220087511e-5 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


1/n° (1/2) = 1.41421356237310e-2 
difference = 1.40688400017222e-2 


T 


, left side = 3.46573574531495e-4 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.20141062004664e-2 
, left side = 1.38629429812687e-4 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.40035061939183e-2 


x? 


, left side = 3.47599488122630e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.20130802868753e-2 
, left side = 1.38793575987228e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.40033420477437e-2 


r3 


, left side = 2.61470034692929e-4 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.20992097403050e-2 
, left side = 1.04218354559399e-4 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.40379172691716e-2 


xt 


, left side = 1.74827628399418e-4 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.21858521465985e-2 

, left side = 6.95610601449959e-5 
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1/n^ (1/2) = 1.41421356237310e-2 
difference = 1.40725745635860e-2 


g? 


2000 , left side = 6.95028639556713e-6 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23537294886023e-2 

n = 5000 , left side = 2.73651920556519e-6 

1/n^ (1/2) = 1.41421356237310e-2 

difference = 1.41393991045254e-2 


5 
Il 


n = 2000 , left side = 3.19528047798556e-7 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23603602469501e-2 

5000 , left side = 5.11242584932958e-8 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41420844994725e-2 


5 
Il 


T 


n = 2000 , left side = 0.000000000000000e0 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23606797749979e-2 

n = 5000 , left side = 0.000000000000000e0 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41421356237310e-2 
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n = 2000 , left side = 9.05800419392921e-7 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23597739745785e-2 

n = 5000 , left side = 1.44928067158379e-7 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41419906956638e-2 


r3 


n = 2000 , left side = 1.35870062942245e-6 
1/n^ (1/2) = 2.23606797749979e-2 
difference = 2.23593210743685e-2 

n = 5000 , left side = 2.17392100737568e-7 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41419182316302e-2 


x“ 


n = 2000 , left side = 1.35870389404713e-6 
1/n° (1/2) = 2.23606797749979e-2 
difference = 2.23593210711038e-2 

n = 5000 , left side = 2.17392184295728e-7 
1/n* (1/2) = 1.41421356237310e-2 
difference = 1.41419182315467e-2 


710 


n = 2000 , left side = 1.59233443336286e-7 
1/n* (1/2) = 2.23606797749979e-2 
difference = 2.23605205415546e-2 

n = 5000 , left side = 2.54759102073614e-8 
1/n° (1/2) = 1.41421356237310e-2 
difference = 1.41421101478207e-2 
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x0 = 1/2, Power = 7/10, lamda = 1/4, q = 1/4 


n = 2000 , left side = 1.45973769075280e-3 
1/n° (7/10) = 4.88966384271464e-3 
difference = 3.42992615196184e-3 

n = 5000 , left side = 5.85650001354687e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 1.98901658573576e-3 


£ 
n = 2000 , left side = 2.77258872223973e-3 
1/n° (7/10) = 4.88966384271464e-3 
difference = 2.11707512047491e-3 
n = 5000 , left side = 1.10903548889585e-3 
1/n° (7/10) = 2.57466658709045e-3 
difference = 1.46563109819460e-3 

ij 
n = 2000 , left side = 2.79351877633044e-3 
1/n° (7/10) = 4.88966384271464e-3 
difference = 2.09614506638421e-3 
n = 5000 , left side = 1.11238429755101e-3 
1/n° (7/10) = 2.57466658709045e-3 
difference = 1.46228228953944e-3 

r? 


n = 2000 , left side = 2.11096808695638e-3 
1/n° (7/10) = 4.88966384271464e-3 
2.77869575575827e-3 

8.36808243358689e-4 


difference = 
n = 5000 , left side = 
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1/n° (7/10) = 2.57466658709045e-3 
1 


difference = 1.73785834373176e-3 


2000 , left side = 
1/n* (7/10) = 


1.41795377434802e-3 

4 .8896638427 1464e-3 

difference = 3.47171006836663e-3 

n = 5000 , left side = 5.59557820777254e-4 
2 

2 


5 
Il 


1/n° (7/10) = 2.57466658709045e-3 
difference = 2.01510876631319e-3 


10 


£ 
n = 2000 , left side = 5.79591945905002e-5 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.83170464812414e-3 
n = 5000 , left side = 2.22575140037271e-5 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.55240907308672e-3 


x0 = 1/2, Power = 7/10, lamda = 1/4, q= 1/2 


n = 2000 , left side = 7.28207805430148e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.16145603728450e-3 

n = 5000 , left side = 2.92559548393356e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.28210703869709e-3 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


2 


2 


2 


2 


2 


2 


2 


2 


left side 
1/n^ (7/10) 
difference 
left side 
1/n^ (7/10) 
difference 


left side 
1/n° (7/10) 
difference 
left side 
1/n° (7/10) 
difference 


left side 
1/n° (7/10) 
difference 
left side 
1/n° (7/10) 
difference 


left side 
1/n^ (7/10) 
difference 
left side 
1/n° (7/10) 
difference 


=i 
=4 
=3 


5 
= 2 
2 


Il Il 
NN AP WP H N ND O1 © Be 


Il 
NUNN FP BN 
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.38629436112003e-3 
.88966384271464e-3 
.50336948159461e-3 
.54517744448035e-4 
.57466658709045e-3 
.02014884264241e-3 


.40145897904348e -3 
.88966384271464e-3 
.48820486367116e-3 
.56944083316024e-4 
.57466658709045e-3 
.01772250377442e-3 


.06252543720417e-3 
.88966384271464e-3 
.82713840551047e-3 
.19531511964305e-4 
.57466658709045e-3 
.15513507512614e-3 


.16010476710327e-4 
.88966384271464e-3 
.17365336600432e-3 
.80905793970901e-4 
.57466658709045e-3 
.29376079311955e-3 


n = 2000 , left side = 2.97988137052012e-5 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.85986502900944e-3 

5000 , left side = 1.12604691755727e-5 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.56340611791488e-3 


5 
Il 


15 
n = 2000 , left side = 4.67186009045495e-6 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88499198262419e-3 
n = 5000 , left side = 7.47446048499079e-7 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57391914104195e-3 


£ 
n = 2000 , left side = 0.000000000000000e0 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88966384271464e-3 
n = 5000 , left side = 0.000000000000000e0 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57466658709045e-3 

je 


n = 2000 , left side = 1.32428058677303e-5 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.87642103684691e-3 

n = 5000 , left side = 2.11884893858150e-6 


263 


1/n° (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 


difference = 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side = 


1/n^ (7/10) 
difference 
, left side 
1/n° (7/10) 


ON WP BP FH 


ON WP BP 


.57466658709045e-3 
.57254773815187e-3 


.98642088022338e-5 
.88966384271464e-3 
.86979963391241e-3 
.17827340845511e-6 
.57466658709045e-3 
.57148831368199e-3 


.98649427157888e-5 
.88966384271464e-3 
.86979889999886e-3 
.17829219639854e-6 
.57466658709045e-3 
.57148829489405e-3 


.33024632642588e-6 
.88966384271464e-3 
.88733359638822e-3 
.72515568407197e-7 
.57466658709045e-3 


NON WP PD 


difference .57429407152204e-3 


x0 = 1/2, Power = 7/10, lamda = 1/2, q = 1/4 


2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


2 


2 


2 


2 


2 


2 


2 


2 


left side 
1/n^ (7/10) 
difference 
left side 
1/n^ (7/10) 
difference 


left side 
1/n° (7/10) 
difference 
left side 
1/n° (7/10) 
difference 


left side 
1/n° (7/10) 
difference 
left side 
1/n° (7/10) 
difference 


left side 
1/n^ (7/10) 
difference 
left side 
1/n° (7/10) 
difference 


Il 
OUNN FP BN 


| 
ON OW Pe 


Il 
N N FPF WP FH 
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.31673691973578e-4 
.88966384271464e-3 
.15799015074107e-3 
.93115579032444e-4 
.57466658709045e-3 
.28155100805800e-3 


.38629436111992e-3 
.88966384271464e-3 
.50336948159472e-3 
.54517744448035e-4 
.57466658709045e-3 
.02014884264241e-3 


.39158937464245e-3 
.88966384271464e-3 
.49807446807219e-3 
.55364946611514e-4 
.57466658709045e-3 
.01930164047893e-3 


.04767998407174e-3 
.88966384271464e-3 
.84198385864291e-3 
.17160179930126e-4 
.57466658709045e-3 
.15750640716032e-3 


2000 , left side = 
1/n° (7/10) = 
difference = 

left side = 
1/n° (7/10) = 


difference 


5000 , 


OUNN FP BN 


2000 , left side = 
1/n* (7/10) = 
difference 

left side 
1/n° (7/10) = 


difference 


5000 , 


Power = 7/10, lamda 


2000 , left side 
1/n* (7/10) = 
difference 

left side 
1/n* (7/10) = 


difference 


5000 , 


ONO ee BP AWU 


T 


2000 , left side = 6. 
1/n^ (7/10) = 4. 
difference 4. 


left side 


5000 , 
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.01123176443719e-4 
. 8896638427 1464e-3 
. 18854066627093e-3 
.78531814463245e-4 
.57466658709045e-3 
.29613477262720e-3 


.80227731769833e-5 
.88966384271464e-3 
.86164106953766e-3 
.09803560975753e-5 
.57466658709045e-3 
.56368623099287e-3 


.65410972395175e-4 
.88966384271464e-3 
.52425287031947e-3 
.46489688196749e-4 
.57466658709045e-3 
.42817689889370e-3 


93147180560016e-4 
88966384271464e-3 
19651666215463e-3 


.77258872223851e-4 


2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


1/n° (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 
1/n^ (7/10) 
difference 
, left side 
1/n° (7/10) 
difference 


, left side 


1/n* (7/10) = 


difference 
, left side 
1/n^ (7/10) 


Il Il 
N NON AP # O1 NUNN FP BP OO 


Il 
NNE BP # 


.57466658709045e-3 
.29740771486660e-3 


.97000835040928e-4 
.88966384271464e-3 
.19266300767372e-3 
.77875456940913e-4 
.57466658709045e-3 
.29679113014954e-3 


.25648214541374e-4 
.88966384271464e-3 
.36401562817327e-3 
.08869501476971e-4 
.57466658709045e-3 
.36579708561348e-3 


.52368823871019e-4 
.88966384271464e-3 
.53729501884363e-3 
.39555255115609e-4 
.57466658709045e-3 
.43511133197484e-3 


.42225079194571e-5 
.88966384271464e-3 
.87544133479519e-3 
.52404203239387e-6 
.57466658709045e-3 


difference = 2.56914254505805e-3 


3 
n = 2000 , left side = 1.18994097009217e-6 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88847390174455e-3 
n = 5000 , left side = 1.90387244969337e-7 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57447619984548e-3 


£ 

n = 2000 , left side = 1.11022302462516e-16 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88966384271453e-3 

n = 5000 , left side = 0.000000000000000e0 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57466658709045e-3 

x? 

n = 2000 , left side = 3.37320146703846e-6 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88629064124761e-3 

n = 5000 , left side = 5.39712234737255e-7 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57412687485571e-3 

à 
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n = 2000 , left side = 5.05980220058544e-6 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88460404051406e-3 

n = 5000 , left side = 8.09568352105883e-7 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57385701873834e-3 


£ 
n = 2000 , left side = 5.05984931555015e-6 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88460399339909e-3 
n = 5000 , left side = 8.09569558168910e-7 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57385701753228e-3 
pio 
n = 2000 , left side = 5.93100185746322e-7 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88907074252890e-3 
n = 5000 , left side = 9.48752487690396e-8 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57457171184168e-3 


3 
n = 2000 , left side = 3.66279383739010e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.52338445897563e-3 
n = 5000 , left side = 1.46628824906569e-4 
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2000 


5000 


2000 


5000 


2000 


5000 


2000 


5000 


1/n° (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 
1/n^ (7/10) 
difference 
, left side 
1/n° (7/10) 
difference 


, left side 


1/n* (7/10) = 


difference 
, left side 


Il Il 
D NN A BO NUNN PB OD 


Il 
N NON BBO 
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.57466658709045e-3 
.42803776218388e-3 


.93147191573207e-4 
.88966384271464e-3 
.19651665114144e-3 
.17258876629438e-4 
.57466658709045e-3 
.29740771046101e-3 


.94533444929368e-4 
.88966384271464e-3 
.19513039778528e-3 
.77480677166320e-4 
.57466658709045e-3 
.29718590992413e-3 


.21941990297453e-4 
.88966384271464e-3 
.36772185241719e-3 
.08277000138812e-4 
.57466658709045e-3 
.36638958695164e-3 


.48657415094475e-4 
.88966384271464e-3 
.54100642762017e-3 
.38962422999142e-4 


1/n* (7/10) = 2.57466658709045e-3 
difference = 2.43570416409131e-3 


2000 , left side = 1.37838066332147e-5 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.87588003608143e-3 
5 
2 
2 


5 
Il 


n = 5000 , left side = 5.45433431815541e-6 
1/n* (7/10) = 2.57466658709045e-3 
difference = 2.56921225277229e-3 


x0 = 1/2, Power = 7/10, lamda = 1, q= 1/2 


3 
n = 2000 , left side = 1.83022238704367e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.70664160401028e-3 
n = 5000 , left side = 7.32956220087511e-5 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.50137096508170e-3 


T 


n = 2000 , left side = 3.46573574531495e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.54309026818315e-3 

n = 5000 , left side = 1.38629429812687e-4 

1/n° (7/10) = 2.57466658709045e-3 

difference = 2.43603715727776e-3 
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n = 2000 , left side = 3.47599488122630e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.54206435459201e-3 

n = 5000 , left side = 1.38793575987228e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.43587301110322e-3 


£ 
n = 2000 , left side = 2.61470034692929e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.62819380802172e-3 
n = 5000 , left side = 1.04218354559399e-4 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.47044823253105e-3 
ya 
n = 2000 , left side = 1.74827628399418e-4 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.71483621431523e-3 
n = 5000 , left side = 6.95610601449959e-5 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.50510552694545e-3 
410 
n = 2000 , left side = 6.95028639556713e-6 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88271355631908e-3 
n = 5000 , left side = 2.73651920556519e-6 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57193006788488e-3 
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x0 = 1/2, Power = 7/10, lamda = 1, q=1 


3 
n = 2000 , left side = 3.19528047798556e-7 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88934431466685e-3 
n = 5000 , left side = 5.11242584932958e-8 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57461546283196e-3 


£ 
n = 2000 , left side = 0.000000000000000e0 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88966384271464e-3 
n = 5000 , left side = 0.000000000000000e0 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57466658709045e-3 

ape 
n = 2000 , left side = 9.05800419392921e-7 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88875804229525e-3 
n = 5000 , left side = 1.44928067158379e-7 
1/n° (7/10) = 2.57466658709045e-3 
difference = 2.57452165902329e-3 


n = 2000 , left side = 1.35870062942245e-6 
1/n° (7/10) = 4.88966384271464e-3 
difference = 4.88830514208522e-3 

n = 5000 , left side = 2.17392100737568e-7 
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2000 


5000 


2000 


5000 


1/n° (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


, left side 
1/n* (7/10) 
difference 
, left side 
1/n* (7/10) 
difference 


Il 
NUNN PP Pe 


Il 
NUNN PP Pe 
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.57466658709045e-3 
.57444919498971e-3 


.35870389404713e-6 
.88966384271464e-3 
.88830513882060e-3 
.17392184295728e-7 
.57466658709045e-3 
.57444919490615e-3 


.59233443336286e-7 
.88966384271464e-3 
.88950460927131e-3 
.54759102073614e-8 
.57466658709045e-3 
.57464111118024e-3 


5 Real-valued neural network approximation based on 
the q-deformed and À-parametrized half hyperbolic 
tangent - part 3 


[ ]: RR.scientific_notation(True) 
powers = [3/10, 1/2, 7/10] 
lamdas = [1/4, 1/2, 1] #deformatton parameter lamda over (0,1, 
+1] - these are the beta values in the formula 
qs = [1/4, 1/2, 1] #deformation coefficient 


funcs = [sin(x), cos(x)] #choice of functions 
a = -pi #the interval 

b = pi #the interval 

xOs= [pi/4, pi/2, 3*pi/4] 


HEAAHHHHRAAAHHEEEAAEEARARAAAAAEEAEE ERR RRAAA AAA REEEEAAARAR 
for x0 in x0s: 
HEHAAHHHRAAAHHEEEAAEEERAAAAHAEERAEE ARERR RRAA AAA AEE RH 
for power in powers: #going over various powers for 1/ 
on “power 
(E 
HEEEAAAAAAAAAAAAEEEAAAAAARRRAAAEEEAAAAAARAR AAR AEE RAR RRR AH 
for lamda in lamdas: #going over each lamda value 
u 
HEEEAAAHAARARAAAAEEAARAAARARAAA EEE AARAAARARAAR AREER R RRA 
for oin CS: #going over each q value 
LI 
HHEEEAAAAAARARAAHEEEAAAAAARAR HUHUHUHU H NNN AAR EAR RR RAH 


print() 
printo 
(a 
oprint ("---------------------------------------------------------------- 
print ("x0 =" + str(x0)+", Power = "+, 
=str(power)+ ", lamda = "+ str(lamda) +", q =" + str(q)) 
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Sprint ("---------------------------------------------------------------- 
#the activation function 
phi(x) = (1-q*(e*(-lamda*x)))/ 

= (1+q*(e"(-lamdaxx)))  #formula 20.1 


#q-deformed and B-parametrized half hyperbolic, 
-tangent 

theta(x) = 1/4*(phi(x+1) - phi(x-1)) 4 
o#formula 20.8 


LI 
sHHEFKEBHARHAHERAEAREAAAREARARAARERAERAARAR AAR ARAARERRAR ERR RE 
for i in range(len(funcs)): 
LI 
sHHEKEEHARHAHERAARERAARAAHARAARERAEREARER AAR ARAARERAAR ERR 
f (x)=funcs [i] 
show(f (x)) 
for n in 110000, 200001! 
OI Hin, a S #real-valued, 
-linear neural network operators 
# return sum(f (k/n) *theta(ntz-k), 
ofor k in [ceil (nta),.., floor (n*b)])/sum(theta(nta-k) for k, 
atin [ceil(nta),.., floor(n*b)]) 
#leftSide = abs(H(n,f,x0)-f(x0)) 
leftSide = abs(sum(f(k/ 
-n)*theta(n*x0-k) for k in [ceil(n*a),..,floor(n*b)])/ 
-sum(theta(n*x0-k) for k in [ceil(n*a),..,floor(n*b)]) -u 
of (x0)) 


vall = n 
val2 = leftSide.n() 
val3 = 1/(n^povwer).n() 
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print n= "+strWvall), 1, 


+ left sade = 'tstrcral2) UNE 1 
sn ("tstr (power) NES tr (vals) '\n Li 
difference = "+str(val3-val2)) 


sin (x) 


n = 10000 , left side = 3.91807137845590e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.27039273101737e-2 

n = 20000 , left side = 1.95977614287912e-4 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.10536838909725e-2 


cos (x) 


n = 10000 , left side = 3.92399129039323e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.27033353189800e-2 

n = 20000 , left side = 1.96125612112796e-4 
1/n° (3/10) = 5.12496615052604e-2 
difference = 5.10535358931476e-2 


x0 = 1/4xpi, Power = 3/10, lamda = 1/4, q= 1/2 


sin (x) 


n = 10000 , left side = 1.95837114215336e-4 
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1/n° (3/10) 6.30957344480193e-2 
difference = 6.28998973338040e-2 
20000 , left side = 9.79721925242760e-5 
1/n^ (3/10) 5.12496615052604e-2 
difference = 5.11516893127361e-2 


D 
Il 


cos (x) 


n = 10000 , left side = 1.96266034298231e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.28994684137211e-2 

20000 , left side = 9.80794225604598e-5 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.11515820826999e-2 


5 
Il 


sin (x) 

n = 10000 , left side = 1.87281521513150e-7 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30955471664978e-2 

n = 20000 , left side = 4.68203866788031e-8 


1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12496146848737e-2 


cos (x) 


n = 10000 , left side = 1.87281522623373e-7 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30955471664967e-2 

n = 20000 , left side = 4.68203866788031e-8 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12496146848737e-2 
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: RR.scientific_notation(True) 

powers = [3/10, 1/2, 7/10] 

lamdas = [1/4, 1/2, 1] #deformation parameter lamda over (0,1, 
1] - these are the beta values in the formula 

qs = [1/4, 1/2, 1] #deformation coefficient 


funce = be (l/s m2 xe A x 10) Croce on 


-functions 
a= -1 #the interval 
b=1 #the interval 
x0=1/2 


for power in powers: 


LI 


HRRRRR RAR AUUURRRR RAA UARR RAR AUUARR RH 
for lamda in lamdas: #going over each lamda value 


LI 
sHHHEAHHAAHEARAEARAERAEARAAAR EAR AEARAERAEARAAAR AAR RERR EAR RE 
for q in qs: #going over each q value 
LI 
sHHHERHHAAHEARAEERAERAEARAARR EAR AEEAAERAEARAAAR AER AERRAAR REE 
printo 
printo 
LI 
Sprint ("---------------------------------------------------------------- 
print OR OSEO EE Tr CO) Pover e Str power) + 
2", lamda = "+ str(lamda) + ", q =" + str(q)) 
LI 
Sprint ("---------------------------------------------------------------- 


#the activation function 
phi(x) = (1-q*(e* (-lamda*x) ))/(1+q*(e* (-lamda*x) )) 
+ #formula 20.1 
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#q-deformed and B-parametrized half hyperbolic, 
-tangent 

theta(x) = 1/4*(phi(x+1) - phi(x-1)) #formula, 
420.8 


LI 
sHHHEAHHAAHEARAEAAEERAEARAAAR EAR AEAREERAEARAEAR EER RERR EAR REE 
for i in range(len(funcs) ): 
LI 
sHHFKEBHARHAHERAAREAAAREARARAARERAERAARAERAARARAARERAAR ERR 
f (x)=funcs [i] 
show (f (x) ) 
for n ain (10000, 20000] 
zae Hm, f, DE #real-valued linear, 
-neural network operators 
# return sum(f (k/n)*theta(n*z-k) for ku 
tn [ceil (nta),..,floor(n*b)])/sum(theta(n*z-k) for k in, 
«[cetl(nta),.., floor(n*b)]) 
#leftSide = abs(H(n,f,x0)-f(x0)) 
leftSide = abs(sum(f (k/n) *theta(n*x0-k),, 
for k an [ceil(n*a),..,floor(n*b)])/sum(theta(n*x0-k) for ky 
fin [ceil(n*a),..,floor(n*b)]) - f(x0)) 


vall = n 

val2 = leftSide.n() 

val3 = 1/(n^povwer).n() 

print (" n= "“tstr@all), ", lett, 
“side = "+str(ival2).. "\n Vy 
on” ("+str(power)+") = "+str(val3), "\n Li 
difference = "+str(val3-val2)) 


x0 = 1/2, Power = 3/10, lamda = 1/4, q= 1/4 


10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


wile 


T 


, left side = 2.93119100095551e-4 
1/n* (3/10) 6 .30957344480193e-2 
difference = 6.28026153479238e-2 
, left side = 1.46633227955606e-4 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.11030282773048e-2 


T 


, left side = 5.54517744447813e-4 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.25412167035715e-2 
, left side = 2.77258872223740e-4 
1/n^ (3/10) = 5.12496615052604e-2 
difference = 5.09724026330366e-2 


x? 


, left side = 5.55354946611630e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.25403795014077e-2 
, left side = 2.77468172764916e-4 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.09721933324955e-2 


r3 


, left side = 4.17145163294497e-4 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.26785892847248e-2 
, left side = 2.08258236443520e-4 
1/n^ (3/10) 5.12496615052604e-2 
difference = 5.10414032688169e-2 
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x 


10000 , left side = 2.78516781141852e-4 
1/n° (3/10) 6.30957344480193e-2 
difference = 6.28172176668775e-2 

n = 20000 , left side = 1.38943649991924e-4 

1/n* (3/10) 5.12496615052604e-2 

difference = 5.11107178552685e-2 


5 
Il 


g? 


n = 10000 , left side = 1.09785825246770e-5 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.30847558654947e-2 

20000 , left side = 5.45212716758178e-6 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12442093780928e-2 


5 
Il 


x0 = 1/2, Power = 3/10, lamda = 1/4, q= 1/2 


1 
T3 
n = 10000 , left side = 1.46493212512588e-4 
1/n° (3/10) = 6.30957344480193e-2 
difference = 6.29492412355067e-2 
n = 20000 , left side = 7.33000327566291e-5 
1/n° (3/10) = 5.12496615052604e-2 
difference = 5.11763614725037e-2 
x 
n = 10000 , left side = 2.77258872224073e-4 


1/n* (3/10) = 6.30957344480193e-2 
difference = 6.28184755757953e-2 
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20000 


10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


, left side = 1.38629436112425e-4 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.11110320691480e-2 


x? 


, left side = 2.77865456940862e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.28178689910785e-2 
, left side = 1.38781082291206e-4 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.11108804229692e-2 


, left side = 2.08854493159272e-4 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.28868799548601e-2 
, left side = 1.04199604092275e-4 
1/n^ (3/10) 5.12496615052604e-2 
difference = 5.11454619011681e-2 


, left side = 1.39540238443606e-4 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.29561942095757e-2 
, left side = 6.95423028884978e-5 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.11801192023719e-2 


10 


, left side = 5.52227630148863e-6 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30902121717178e-2 
, left side = 2.73431715288003e-6 
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1/n* (3/10) 5.12496615052604e-2 
difference = 5.12469271881075e-2 


x0 = 1/2, Power = 3/10, lamda = 1/4, q= 1 


15 
n = 10000 , left side = 1.86859671957862e-7 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30955475883474e-2 
n = 20000 , left side = 4.67148029148490e-8 


1/n° (3/10) = 5.12496615052604e-2 
difference = 5.12496147904575e-2 


T 


n = 10000 , left side = 0.000000000000000e0 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.30957344480193e-2 

20000 , left side = 0.000000000000000e0 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.12496615052604e-2 


5 
Il 


n = 10000 , left side = 5.29712234687008e-7 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30952047357846e-2 

n = 20000 , left side = 1.32428058685630e-7 
1/n° (3710) 5.12496615052604e-2 
difference = 5.12495290772017e-2 
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n = 10000 , left side = 7.94568352058267e-7 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30949398796673e-2 

n = 20000 , left side = 1.98642088000689e-7 


1/n* (3/10) 5.12496615052604e-2 
difference = 5.12494628631724e-2 


n = 10000 , left side = 7.94569526202382e-7 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.30949398784931e-2 

20000 , left side = 1.98642161344798e-7 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.12494628630990e-2 


5 
Il 


g? 


n = 10000 , left side = 9.31173332731437e-8 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.30956413306861e-2 

n = 20000 , left side = 2.32786099916681e-8 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.12496382266504e-2 


x0 = 1/2, Power = 3/10, lamda = 1/2, q = 1/4 


3 
n = 10000 , left side = 1.46632346878617e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.29491021011407e-2 
n = 20000 , left side = 7.33348323107563e-5 
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10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


ln (3/10) 5.12496615052604e-2 
difference = 5.11763266729496e-2 


, left side = 2.77258872223962e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.28184755757954e-2 
, left side = 1.38629436112314e-4 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.11110320691481e-2 


2 


, left side = 2.77470672764957e-4 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.28182637752544e-2 
, left side = 1.38682386247313e-4 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.11109791190131e-2 


r3 


, left side = 2.08261988522918e-4 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.28874724594964e-2 
, left side = 1.04051518979742e-4 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.11456099862806e-2 


, left side = 1.38947404154002e-4 
1/n* (3/10) 6.30957344480193e-2 
difference = 6.29567870438653e-2 
, left side = 6.93941766602424e-5 
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1/n° (3/10) = 5.12496615052604e-2 
difference = 5.11802673286001e-2 


10 


10000 , left side = 5.45256858088526e-6 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30902818794385e-2 

n = 20000 , left side = 2.71692949489690e-6 

1/n* (3/10) = 5.12496615052604e-2 

difference = 5.12469445757655e-2 


5 
Il 


15 
n = 10000 , left side = 7.32991512727432e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30224352967466e-2 
n = 20000 , left side = 3.66631610069224e-5 


1/n^ (3/10) 5.12496615052604e-2 
difference = 5.12129983442535e-2 


n = 10000 , left side = 1.38629436112092e-4 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.29571050119072e-2 

n = 20000 , left side = 6.93147180558240e-5 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.11803467872046e-2 
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n = 10000 , left side = 1.38783582291191e-4 
1/n^ (3710) 6.30957344480193e-2 
difference = 6.29569508657281e-2 

n = 20000 , left side = 6.93532546007236e-5 
1/n^ (3/10) 5.12496615052604e-2 
difference = 5.11803082506597e-2 


n = 10000 , left side = 1.04203355132004e-4 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.29915310928873e-2 

n = 20000 , left side = 5.20438507066734e-5 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.11976176545537e-2 


xt 


n = 10000 , left side = 6.95460549745980e-5 
1/n^ (3710) 6.30957344480193e-2 
difference = 6.30261883930447e-2 

n = 20000 , left side = 3.47151785285438e-5 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.12149463267318e-2 
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n = 10000 , left side = 2.73475758725585e-6 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30929996904321e-2 

n = 20000 , left side = 1.36058399651472e-6 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12483009212639e-2 
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x0 = 1/2, Power = 3/10, lamda = 1/2, q= 1 


n = 10000 , left side = 4.75966930313376e-8 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30956868513263e-2 

n = 20000 , left side = 1.18991654307621e-8 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12496496060949e-2 


T 


n = 10000 , left side = 0.000000000000000e0 
1/n* (3/10) 6.30957344480193e-2 
difference = 6.30957344480193e-2 

n = 20000 , left side = 0.000000000000000e0 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.12496615052604e-2 


x? 


n = 10000 , left side = 1.34928058781458e-7 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.30955995199605e-2 

n = 20000 , left side = 3.37320146814868e-8 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.12496277732457e-2 


n = 10000 , left side = 2.02392087977898e-7 
1/n* (3/10) 6 .30957344480193e-2 
difference = 6.30955320559314e-2 

n = 20000 , left side = 5.05980219667190e-8 
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ln (3/10) 5.12496615052604e-2 
difference = 5.12496109072384e-2 


10000 , left side = 2.02392163348164e-7 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30955320558560e-2 

n = 20000 , left side = 5.05980332216049e-8 

1/n* (3/10) = 5.12496615052604e-2 

difference = 5.12496109072272e-2 


5 
Il 


gt 


10000 , left side = 2.37180700034516e-8 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.30957107299493e-2 

n = 20000 , left side = 5.92947196507640e-9 

1/n* (3/10) = 5.12496615052604e-2 

difference = 5.12496555757884e-2 


5 
Il 


n = 10000 , left side = 7.33339519946030e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30224004960247e-2 

n = 20000 , left side = 3.66718634815522e-5 
1/n° (3710) 5.12496615052604e-2 
difference = 5.12129896417788e-2 
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10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


, left side = 1.38629438315108e-4 
1/n^ (3710) 6.30957344480193e-2 
difference = 6.29571050097042e-2 
, left side = 6.93147191573873e-5 
1/n^ (3/10) 5.12496615052604e-2 
difference = 5.11803467861030e-2 


, left side = 1.38684888449037e-4 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.29570495595703e-2 
, left side = 6.93285816908973e-5 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.11803329235695e-2 


r3 


, left side = 1.04055271670178e-4 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.29916791763492e-2 
, left side = 5.20068353849767e-5 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.11976546698754e-2 


xt 


, left side = 6.93979298337505e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30263365181856e-2 
, left side = 3.46781577943295e-5 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12149833474660e-2 
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n = 10000 , left side = 2.71736996733732e-6 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30930170780520e-2 

n = 20000 , left side = 1.35624196230164e-6 


1/n° (3/10) = 5.12496615052604e-2 
difference = 5.12483052632981e-2 


10000 , left side = 3.66622776550862e-5 
1/n* (3/10) 6 .30957344480193e-2 
difference = 6.30590721703642e-2 

n = 20000 , left side = 1.83347566429237e-5 

1/n* (3/10) 5.12496615052604e-2 

difference = 5.12313267486175e-2 


5 
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T 


10000 , left side = 6.93147149061213e-5 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.30264197331132e-2 

n = 20000 , left side = 3.46573574533382e-5 

1/n* (3/10) = 5.12496615052604e-2 

difference = 5.12150041478070e-2 


5 
Il 


T 
n = 10000 , left side = 6.93557514499510e-5 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.30263786965694e-2 
n = 20000 , left side = 3.46676165891568e-5 
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ln (3/10) 5.12496615052604e-2 
difference = 5.12149938886712e-2 


10000 , left side = 5.20475988626257e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30436868491567e-2 

n = 20000 , left side = 2.60084077772782e-5 

1/n* (3/10) = 5.12496615052604e-2 

difference = 5.12236530974831e-2 


5 
Il 


4 


10000 , left side = 3.47189280094640e-5 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30610155200099e-2 

n = 20000 , left side = 1.73440693989335e-5 

1/n* (3/10) = 5.12496615052604e-2 

difference = 5.12323174358614e-2 
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710 


n = 10000 , left side = 1.36102387438214e-6 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30943734241450e-2 

20000 , left side = 6.78705794970912e-7 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12489827994654e-2 


D 
Il 


x0 = 1/2, Power = 3/10, lamda = 1, q= 1 


10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


, left side = 1.27810566574738e-8 
1/n^ (3710) 6 .30957344480193e-2 
difference = 6.30957216669627e-2 
, left side = 3.19526327619002e-9 
1/n^ (3/10) 5.12496615052604e-2 
difference = 5.12496583099971e-2 


T 


, left side = 0.000000000000000e0 
1/n^ (3/10) 6.30957344480193e-2 
difference = 6.30957344480193e-2 
, left side = 0.000000000000000e0 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.12496615052604e-2 


x? 


, left side = 3.62320168312280e-8 
1/n^ (3710) 6.30957344480193e-2 
difference = 6.30956982160025e-2 
, left side = 9.05800423556258e-9 
1/n* (3/10) 5.12496615052604e-2 
difference = 5.12496524472561e-2 


r3 


, left side = 5.43480251913309e-8 
1/n^ (3/10) = 6.30957344480193e-2 
difference = 6.30956800999941e-2 
, left side = 1.35870063810994e-8 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12496479182540e-2 
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n = 10000 , left side = 5.43480303955013e-8 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30956800999889e-2 

n = 20000 , left side = 1.35869880207862e-8 


1/n°(3/10) = 5.12496615052604e-2 
difference = 5.12496479182724e-2 


10 


n = 10000 , left side = 6.36892612715552e-9 
1/n* (3/10) = 6.30957344480193e-2 
difference = 6.30957280790932e-2 

20000 , left side = 1.59222856145440e-9 
1/n* (3/10) = 5.12496615052604e-2 
difference = 5.12496599130318e-2 


5 
Il 


10000 , left side = 2.93119100095551e-4 
1/n* (1/2) = 1.00000000000000e-2 
difference = 9.70688089990445e-3 

n = 20000 , left side = 1.46633227955606e-4 

1/n* (1/2) = 7.07106781186548e-3 

difference = 6.92443458390987e-3 


5 
Il 


£ 
n = 10000 , left side = 5.54517744447813e-4 
1/n^(1/2) = 1.00000000000000e-2 
difference = 9.44548225555219e-3 
n = 20000 , left side = 2.77258872223740e-4 
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10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


1/n°(1/2) = 7.07106781186548e-3 
difference = 6.79380893964174e-3 


x? 


, left side = 5.55354946611630e-4 
1/n° (1/2) = 1.00000000000000e-2 
difference = 9.44464505338837e-3 
, left side = 2.77468172764916e-4 
1/n* (1/2) = 7.07106781186548e-3 
difference = 6.79359963910056e-3 


r3 


, left side = 4.17145163294497e-4 
1/n° (1/2) = 1.00000000000000e-2 
difference = 9.58285483670550e-3 
, left side = 2.08258236443520e-4 
1/n* (1/2) = 7.07106781186548e-3 
difference = 6.86280957542195e-3 


xt 


, left side = 2.78516781141852e-4 
1/n* (1/2) = 1.00000000000000e-2 
difference = 9.72148321885815e-3 
, left side = 1.38943649991924e-4 
1/n* (1/2) = 7.07106781186548e-3 
difference = 6.93212416187355e-3 


10 


, left side = 1.09785825246770e-5 
1/n* (1/2) = 1.00000000000000e-2 
difference = 9.98902141747532e-3 
, left side = 5.45212716758178e-6 
1/n* (1/2) = 7.07106781186548e-3 
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difference = 7.06561568469789e-3 


x0 = 1/2, Power = 1/2, lamda = 1/4, q= 1/2 


n = 10000 , left side = 1.46493212512588e-4 
1/n* (1/2) = 1.00000000000000e-2 
difference = 9.85350678748741e-3 

20000 , left side = 7.33000327566291e-5 
1/n* (1/2) = 7.07106781186548e-3 
difference = 6.99776777910885e-3 


5 
Il 


T 


n = 10000 , left side = 2.77258872224073e-4 
1/n^(1/2) = 1.00000000000000e-2 
difference = 9.72274112777593e-3 

n = 20000 , left side = 1.38629436112425e-4 
1/n* (1/2) = 7.07106781186548e-3 
difference = 6.93243837575305e-3 


x? 


10000 , left side = 2.77865456940862e-4 
1/n° (1/2) = 1.00000000000000e-2 
difference = 9.72213454305914e-3 

n = 20000 , left side = 1.38781082291206e-4 

1/n* (1/2) = 7.07106781186548e-3 

difference = 6.93228672957427e-3 


5 
Il 
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10000 , left side = 2.08854493159272e-4 
1/n° (1/2) = 1.00000000000000e-2 
difference = 9.79114550684073e-3 

20000 , left side = 1.04199604092275e-4 
1/n° (1/2) = 7.07106781186548e-3 
difference = 6.96686820777320e-3 


5 
Il 


5 
Il 


xt 


n = 10000 , left side = 1.39540238443606e-4 
1/n* (1/2) = 1.00000000000000e-2 
difference = 9.86045976155639e-3 

20000 , left side = 6.95423028884978e-5 
1/n* (1/2) = 7.07106781186548e-3 
difference = 7.00152550897698e-3 


5 
Il 


g? 


n = 10000 , left side = 5.52227630148863e-6 
1/n^(1/2) = 1.00000000000000e-2 
difference = 9.99447772369851e-3 

n = 20000 , left side = 2.73431715288003e-6 
1/n* (1/2) = 7.07106781186548e-3 
difference = 7.06833349471260e-3 


3 
n = 10000 , left side = 1.86859671957862e-7 
1/n* (1/2) = 1.00000000000000e-2 
difference = 9.99981314032804e-3 
n = 20000 , left side = 4.67148029148490e-8 
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10000 


20000 


10000 


20000 


10000 


20000 


10000 


20000 


1/n° (1/2) = 7.07106781186548e-3 
difference = 7.07102109706256e-3 


T 


, left side = 0.000000000000000e0 
1/n^(1/2) = 1.00000000000000e-2 
difference = 1.00000000000000e-2 
, left side = 0.000000000000000e0 
1/n* (1/2) = 7.07106781186548e-3 
difference = 7.07106781186548e-3 


x? 


, left side = 5.29712234687008e-7 
1/n* (1/2) = 1.00000000000000e-2 
difference = 9.99947028776531e-3 
, left side = 1.32428058685630e-7 
1/n* (1/2) = 7.07106781186548e-3 
difference = 7.07093538380679e-3 


r3 


, left side = 7.94568352058267e-7 
1/n^(1/2) = 1.00000000000000e-2 
difference = 9.99920543164794e-3 
, left side = 1.98642088000689e-7 
1/n^ (1/2) = 7.07106781186548e-3 
difference = 7.07086916977747e-3 


x“ 


, left side = 7.94569526202382e-7 
1/n* (1/2) = 1.00000000000000e-2 
difference = 9.99920543047380e-3 
, left side = 1.98642161344798e-7 
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1/n° (1/2) = 7.07106781186548e-3 
difference = 7.07086916970413e-3 


10 


10000 , left side = 9.31173332731437e-8 
1/n* (1/2) = 1.00000000000000e-2 
difference = 9.99990688266673e-3 

n = 20000 , left side = 2.32786099916681e-8 

1/n* (1/2) = 7.07106781186548e-3 

difference = 7.07104453325548e-3 


5 
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6 Real-valued neural network approximation based on 
q-deformed and À-parametrized A-generalized logistic 
function - introduction 


We present in here some of the background and the main result that was 
proven in the monograph [Parametrized, Deformed and General Neural Net- 
works, Springer, Heidelberg, New York, 2023], in Chapter 16. 


The activation function [see monograph, formula 16.1], an A-generalized lo- 
gistic type function used for this part, is defined as follows: 


1 
Pore) = ne x E€ R, where q, \>0,A>1. (5) 


Then [see monograph, formula 16.5], we present the density function: 
1 
Giat) = 5 (Pate +1) — paalz — 1)) > 0, Ve ER. (6) 


Lastly, [see monograph, formula 16.31], we give the real-valued 
linear neural network operators: 


Inb] $ Went 
Lg AE D reve FE ca) celui. (7) 


It was shown [see monograph, Theorem 16.9], that: 


lim Ln(f) = f, (8) 


N— OO 


pointwise and uniformly. 


Next, we present our computational results using SageMath. Please note that 
we removed several of the results generated by the code below. 
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7 Real-valued neural network approximation based on 
q-deformed and À-parametrized A-generalized logistic 
function 


RR.scientific_notation(True) 

powers = [3/10, 1/2, 7/10] 

lamdas = [1/4, 1/2, 1] #deformation parameter lamda over (0,1, 
1] - these are the beta values in the formula 

qs = [1/4, 1/2, 1] #deformation coefficient 


As = [2.5, e, 3] #values for A, they all must be > 2 


funcs = [sin(x), cos(x)] #choice of functions 
a = -pi #the interval 

b = pi #the interval 

x0s= [pi/4, pi/2, 3xpi/4] 


HHHHHHHHHHHHHHHHHHAHAHAHHMAHMAHAAHAHHAAHAAAAAHAAHAAHAHHHHHH 

for xO in XOS: 

HHEHHHHHHHHHHHHHHAHHAHHHHHAHAAHHAHAAHRHHRAHHAHRAHRAHAAARAAAA 
for A in As: 


a 
SHEAEHHEARAARRRAHHAAEAAERRRRRRAAHAEEAEERRRRRRAAHAAEERRRRRR AE 
for power in powers: #going over various powers, 
= fon 1/2 power 
u 
sHEEEHHERARRARAAHAEEEEARRRARAAAAEEREERRRRRRAARAEEERRRRAR AE 
for lamda in lamdas: #going over each lamda value 


u 
sHEEEHHAAAARARAAHAEEAEEARRRRRAAAAEEAEERRRRRRARRAEEERRRRRR AE 
for Q in gs: #going over each q value 
u 
sHHEEEHHHARAARRRAAHAEEEERRRRARAAAAEEAEERRRRRRAARAEEERRRRRR AE 
print () 
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print () 


(an 
Sprint ("---------------------------------------------------------------- 

print("A = "+str(A) + ", Power = "+, 
ostr(power)+ ", lamda = "+ str(lamda) +", q =" + str(q) ) 

u 
sprint ("---------------------------------------------------------------- 

#the activation function 

phi(x) = 1/(1+q*(A*(-lamda*x))) #formula, 

2101 


#q-deformed and À-parametrized, 
…A-generalized logistic function 

G(x) = 1/2*(phi(xt1) - phi(x-1)) 4 
o#formula 16.5 


(El 


sHHHEAHHAAHEARAEAREARAEARAARREARAEEREERAEARAEAR EER AERA ERR 
for i in range(len(funcs)): 


(El 


HHEHHHEHHHEHHAEAEEEHAEHHEAHAEAHAHEAAEEHAEHHERAHAERAEHHAEHRA ERA 
f (x) =funcs [i] 


show (f (x) ) 
for ain [105 20550, 1007 200, 500): 
fdef Lin, f, 2): #real-valued 


linear neural network operators 
# return sum(f (k/n) *G (n*x-k) 
for k in [ceil (nta),.., floor (n*b)])/sum(G(nta-k) for k in: 
[ceil (nta),.., floor (n*b)]) 
#leftSide = abs(L(n, f,x0)-f (x0)) 
leftSide = abs(sum(f(k/ 
n)+*G(nxx0-k) for k in [ceil (m*a),..,floor@*b)])/ 
-sum(G(n*x0-k) for k in [ceil(n*a),..,floor(n*b)])-f(x0)) 
vall = n 
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val2 = leftSide.n() 
val3 = 1/(n°"power) .n() 


print m= NSt validon 
a lett side = Terci (val) Am 1 
an” ('+str Gone = "“tstr(val3), "\n Li 
difference = "+str(val3-val2)) 


A = 2.50000000000000e0, Power = 3/10, lamda = 1/4, q = 1/4 


sin (x) 


n= 10 , left side = 4.33415055859522e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.57845728041320e-1 
n = 20 , left side = 1.12552824142944e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.94537707393960e-1 
n = 50 , left side = 7.03650916520144e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.38884403058977e-1 
n = 100 , left side = 3.91179807146498e-2 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.12070662436308e-1 
n = 200 , left side = 2.04958927091282e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.83532684627709e-1 
n = 500 , left side = 8.41628810006989e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.46575610654764e-1 


cos (x) 


n= 10 , left side = 5.56661154693738e-1 
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1/n* (3/10) = 5.01187233627272e-1 
difference = -5.54739210664653e-2 
20 , left side = 2.77375170437838e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 1.29715361099066e-1 
n = 50 , left side = 9.82534357579231e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.10996058953069e-1 
n = 100 , left side = 4.61457320963173e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.05042911054641e-1 
n = 200 , left side = 2.22563374688898e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.81772239867947e-1 
n = 500 , left side = 8.69811669306420e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.46293782061770e-1 


D 
Il 


A = 2.50000000000000e0, Power = 3/10, lamda = 1/4, q = 1/2 


sin (x) 


n= 10 , left side = 4.00887404494789e-2 
1/n° (3/10) = 5.01187233627272e-1 
difference = 4.61098493177794e-1 

n = 20 , left side = 3.83928399692305e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.68697691567674e-1 

n = 50 , left side = 3.21179292055399e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.77131565505452e-1 

100 , left side = 1.87795288000223e-2 
1/n* (3/10) = 2.51188643150958e-1 


D 
Il 
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difference = 2.32409114350936e-1 
n = 200 , left side = 1.00516285091354e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.93976948827702e-1 
n = 500 , left side = 4.17660525040209e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.50815293504432e-1 


cos (x) 


n= 10 , left side = 3.51696877135891e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 1.49490356491382e-1 
n = 20 , left side = 1.58815595821809e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.48274935715095e-1 
n= 50 , left side = 5.23459570459724e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.56903537665019e-1 
n = 100 , left side = 2.38718518518132e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.27316791299145e-1 
n = 200 , left side = 1.13269333013363e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.92701644035501e-1 
n = 500 , left side = 4.38075384751768e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.50611144907316e-1 


A = 2.50000000000000e0, Power = 3/10, lamda = 1/4, q= 1 
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10 , 


20 , 


50 , 


10 , 


20 , 


50 , 


left side 


left side 


left side = 1.77934495460432e-1 


1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.23252738166841e-1 


left side = 5.27726087183127e-2 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.54317922818592e-1 


left side = 8.83573450210706e-3 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.00413760208885e-1 
left side = 2.22349166658886e-3 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.48965151484369e-1 
left side = 5.56789565144489e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03471787771692e-1 
left side = 8.91274745238313e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54902771280310e-1 


cos (x) 


left side = 1.75729726788694e-1 


1/n* (3/10) = 5.01187233627272e-1 
difference = 3.25457506838579e-1 
= 5.27555668114590e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.54334964725445e-1 
= 8.83573450054709e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.00413760210445e-1 
left side = 2.22349166658842e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.48965151484370e-1 
left side = 5.56789565144933e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03471787771692e-1 
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n = 500 , left side = 8.91274745232762e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54902771280310e-1 


A = 2.50000000000000e0, Power = 3/10, lamda = 1/2, q = 1/4 


sin (x) 


n= 10 , left side = 1.11522468155106e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.89664765472167e-1 
n = 20 , left side = 8.25972655210491e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.24493266015855e-1 
n = 50 , left side = 3.90806697874810e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.70168824923511e-1 
n = 100 , left side = 2.04867976946519e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.30701845456306e-1 
n = 200 , left side = 1.04731898731506e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.93555387463686e-1 
n = 500 , left side = 4.24349700945814e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.50748401745376e-1 


cos (x) 


n= 10, left side = 2.77923764210117e-1 
1/n^ (3/10) 5.01187233627272e-1 
difference = 2.23263469417156e-1 
n = 20 , left side = 1.26343137611376e-1 
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1/n° (3/10) = 4.07090531536904e-1 


difference = 2.80747393925528e-1 
n= 50 , left side = 4.61787798733720e-2 

1/n* (3/10) = 3.09249494710992e-1 

difference = 2.63070714837620e-1 


n = 100 , left side = 2.22648980816018e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.28923745069356e-1 

n = 200 , left side = 1.09179387225066e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.93110638614330e-1 

n = 500 , left side = 4.31466685462656e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.50677231900207e-1 


A = 2.50000000000000e0, Power = 3/10, lamda = 1/2, q = 1/2 


sin (x) 


10 , left side = 3.74584607583582e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.63728772868914e-1 

n = 20 , left side = 3.64476244509963e-2 

1/n* (3/10) = 4.07090531536904e-1 
difference = 3.70642907085908e-1 

n = 50 , left side = 1.87432347869744e-2 

1/n* (3/10) = 3.09249494710992e-1 
difference = 2.90506259924017e-1 

n = 100 , left side = 1.00426640476912e-2 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.41145979103267e-1 

n = 200 , left side = 5.18624322432149e-3 

1/n* (3/10) = 2.04028577336837e-1 


D 
Il 
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difference = 1.98842334112515e-1 
n = 500 , left side = 2.11367686205155e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52878221892782e-1 


cos (x) 


n= 10 , left side = 1.59507066998702e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.41680166628570e-1 
n = 20 , left side = 6.83222057511541e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.38768325785750e-1 
n = 50 , left side = 2.39060133136003e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.85343481397391e-1 
n = 100 , left side = 1.13356305313164e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.39853012619642e-1 
n = 200 , left side = 5.50962710660396e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.98518950230233e-1 
n = 500 , left side = 2.16542465963676e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52826474095197e-1 


A = 2.50000000000000e0, Power = 3/10, lamda = 1/2, q= 1 


sin (x) 


n= 10, left side = 5.35915223664589e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.47595711260813e-1 
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20 , 


50 , 


10 , 


20 , 


50 , 


left side = 1.39549631439949e-2 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.93135568392910e-1 


left side = 2.25873553736422e-3 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.06990759173628e-1 
left side = 5.65621421640405e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50623021729318e-1 
left side = 1.41464060785079e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03887113276052e-1 
left side = 2.26368809828070e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54969261873851e-1 


cos (x) 


left side = 5.35766763324740e-2 


1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.47610557294798e-1 


left side = 1.39549626935683e-2 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.93135568843336e-1 


left side = 2.25873553736389e-3 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 3.06990759173628e-1 
left side = 5.65621421639961e-4 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.50623021729318e-1 
left side = 1.41464060785523e-4 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.03887113276051e-1 
left side = 2.26368809822519e-5 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.54969261873851e-1 
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A = 2.50000000000000e0, Power = 3/10, lamda = 1, q = 1/4 


sin (x) 


n= 10 , left side = 8.16103412926577e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.19576892334615e-1 
n = 20 , left side = 4.74002749691844e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.59690256567720e-1 
n = 50 , left side = 2.04504182363461e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.88799076474646e-1 
n = 100 , left side = 1.04642201544988e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.40724422996459e-1 
n = 200 , left side = 5.29091086889000e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.98737666467947e-1 
n = 500 , left side = 2.13035111268967e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52861547642144e-1 


cos (x) 


n= 10 , left side = 1.27068941688299e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.74118291938974e-1 
n = 20 , left side = 5.89128294191317e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.48177702117773e-1 
n = 50 , left side = 2.22991398052110e-2 
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1/n° (3/10) 3.09249494710992e-1 
difference = 2.86950354905781e-1 
n = 100 , left side = 1.09266410803998e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.40262002070558e-1 
n = 200 , left side = 5.40653113957668e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.98622046197260e-1 
n = 500 , left side = 2.14885103011964e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52843047724714e-1 


A = 2.50000000000000e0, Power = 3/10, lamda = 1, q= 1/2 


sin (x) 


n= 10 , left side = 3.55183748249535e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.65668858802319e-1 
n = 20 , left side = 2.23494882434512e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.84741043293453e-1 
n = 50 , left side = 1.00068068822887e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.99242687828703e-1 
n = 100 , left side = 5.17733962114941e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.46011303529809e-1 
n = 200 , left side = 2.63174260535315e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01396834731484e-1 
n = 500 , left side = 1.06297961963886e-3 
1/n* (3/10) = 1.54991898754834e-1 


314 


difference = 1.53928919135195e-1 


cos (x) 


10 , left side = 6.91205199526083e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.32066713674664e-1 

n = 20 , left side = 3.08451099336924e-2 

1/n* (3/10) = 4.07090531536904e-1 
difference = 3.76245421603212e-1 

n = 50 , left side = 1.13704188189914e-2 

1/n* (3/10) = 3.09249494710992e-1 
difference = 2.97879075892000e-1 

n = 100 , left side = 5.51839709362201e-3 

1/n* (3/10) = 2.51188643150958e-1 
difference = 2.45670246057336e-1 

n = 200 , left side = 2.71701663414470e-3 

1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01311560702692e-1 

n = 500 , left side = 1.07662389694030e-3 

1/n* (3/10) = 1.54991898754834e-1 

difference = 1.53915274857893e-1 


5 
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A = 2.50000000000000e0, Power = 3/10, lamda = 1, q= 1 


sin (x) 


n = 10 , left side = 1.48212229160279e-2 


1/n* (3/10) = 5.01187233627272e-1 
difference = 4.86366010711244e-1 
n = 20 , left side = 3.74474910286560e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.03345782434039e-1 


315 


n = 50 , left side = 6.00948099493515e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08648546611498e-1 

n = 100 , left side = 1.50301118007068e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51038342032951e-1 

n = 200 , left side = 3.75792730706870e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03990998063766e-1 

n = 500 , left side = 6.01287285828533e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54985885881975e-1 


cos (x) 


n= 10 , left side = 1.48212218262009e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.86366011801071e-1 
n = 20 , left side = 3.74474868435526e-3 
1/n* (3/10) = 4.07090531536904e-1 
difference = 4.03345782852549e-1 
n = 50 , left side = 6.00948269517176e-4 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.08648546441475e-1 
n = 100 , left side = 1.50301096831229e-4 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51038342054127e-1 
n = 200 , left side = 3.75792935783936e-5 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03990998043259e-1 
n = 500 , left side = 6.01285662871209e-6 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54985885898205e-1 


316 


A = 2.50000000000000e0, Power = 1/2, lamda = 1/4, q = 1/4 


sin (x) 


n= 10 , left side = 4.33415055859522e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.72886260430886e-1 
n = 20 , left side = 1.12552824142944e-1 
1/n° (1/2) = 2.23606797749979e-1 
difference = 1.11053973607035e-1 
n = 50 , left side = 7.03650916520144e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 7.10562645852951e-2 
n = 100 , left side = 3.91179807146498e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 6.08820192853502e-2 
n = 200 , left side = 2.04958927091282e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 5.02147854095265e-2 
n = 500 , left side = 8.41628810006989e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.63050714499259e-2 


cos (x) 


n= 10 , left side = 5.56661154693738e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = -2.40433388676900e-1 
n = 20 , left side = 2.77375170437838e-1 
1/n° (1/2) = 2.23606797749979e-1 
difference = -5.37683726878593e-2 
n = 50 , left side = 9.82534357579231e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 4.31679204793864e-2 
n = 100 , left side = 4.61457320963173e-2 
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1/n° (1/2) = 1.00000000000000e-1 
difference = 5.38542679036827e-2 
n = 200 , left side = 2.22563374688898e-2 
1/n^ (1/2) 7 .07106781186548e-2 
difference = 4.84543406497650e-2 
n = 500 , left side = 8.69811669306420e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 3.60232428569316e-2 


sin (x) 


n= 10 , left side = 4.00887404494789e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.76139025567359e-1 
n = 20 , left side = 3.83928399692305e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.85213957780748e-1 
n = 50 , left side = 3.21179292055399e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.09303427031770e-1 
n = 100 , left side = 1.87795288000223e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.12204711999777e-2 
n = 200 , left side = 1.00516285091354e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.06590496095193e-2 
n = 500 , left side = 4.17660525040209e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.05447542995937e-2 


cos (x) 
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n= 10 , left side = 3.51696877135891e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = -3.54691111190527e-2 
n = 20 , left side = 1.58815595821809e-1 
1/n° (1/2) = 2.23606797749979e-1 
difference = 6.47912019281697e-2 
n = 50 , left side = 5.23459570459724e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 8.90753991913371e-2 
n = 100 , left side = 2.38718518518132e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.61281481481868e-2 
n = 200 , left side = 1.13269333013363e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 5.93837448173185e-2 
n = 500 , left side = 4.38075384751768e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.03406057024781e-2 


sin (x) 


n= 10, left side = 1.77934495460432e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.38293270556406e-1 
n = 20 , left side = 5.27726087183127e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.70834189031666e-1 
50 , left side = 8.83573450210706e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.32585621735202e-1 
n = 100 , left side = 2.22349166658886e-3 


5 
Il 
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1/n° (1/2) = 1.00000000000000e-1 
difference = 9.77765083334111e-2 
n = 200 , left side = 5.56789565144489e-4 
1/n^ (1/2) 7 .07106781186548e-2 
difference = 7.01538885535103e-2 
n = 500 , left side = 8.91274745238313e-5 
1/n^ (1/2) = 4.47213595499958e-2 
difference = 4.46322320754720e-2 


cos (x) 


n = 10 , left side = 1.75729726788694e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 1.40498039228144e-1 

n = 20 , left side = 5.27555668114590e-2 
1/n^ (1/2) = 2.23606797749979e-1 
difference = 1.70851230938520e-1 

n = 50 , left side = 8.83573450054709e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.32585621736762e-1 

n = 100 , left side = 2.22349166658842e-3 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.77765083334116e-2 

n = 200 , left side = 5.56789565144933e-4 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.01538885535098e-2 

n = 500 , left side = 8.91274745232762e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46322320754725e-2 


10 , left side = 1.11522468155106e-1 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.04705297861732e-1 

20 , left side = 8.25972655210491e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.41009532228930e-1 

50 , left side = 3.90806697874810e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.02340686449828e-1 

100 , left side = 2.04867976946519e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.95132023053481e-2 

200 , left side = 1.04731898731506e-2 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.02374882455042e-2 

500 , left side = 4.24349700945814e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.04778625405377e-2 


cos (x) 


10 , left side = 2.77923764210117e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 3.83040018067211e-2 

20 , left side = 1.26343137611376e-1 
1/n* (1/2) = 2.23606797749979e-1 
difference = 9.72636601386025e-2 

50 , left side = 4.61787798733720e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 9.52425763639375e-2 

100 , left side = 2.22648980816018e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 7.77351019183982e-2 

200 , left side 1.09179387225066e-2 
1/n° (1/2) = 7.07106781186548e-2 
difference = 5.97927393961482e-2 
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n = 500 , left side 4.31466685462656e-3 
1/n^ (172) 4.47213595499958e-2 
difference = 4.04066926953692e-2 


A = 2.50000000000000e0, Power = 1/2, lamda = 1/2, q = 1/2 


sin (x) 


n = 10, left side = 3.74584607583582e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.78769305258480e-1 

n = 20 , left side = 3.64476244509963e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.87159173298983e-1 

n = 50 , left side = 1.87432347869744e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.22678121450335e-1 

n = 100 , left side = 1.00426640476912e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.99573359523088e-2 

n = 200 , left side = 5.18624322432149e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.55244348943333e-2 

n = 500 , left side = 2.11367686205155e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.26076826879442e-2 


cos (x) 


n= 10, left side = 1.59507066998702e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.56720699018136e-1 

n = 20 , left side = 6.83222057511541e-2 
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1/n° (1/2) = 2.23606797749979e-1 
difference = 1.55284591998825e-1 
50 , left side = 2.39060133136003e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.17515342923709e-1 
n = 100 , left side = 1.13356305313164e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.86643694686836e-2 
n = 200 , left side = 5.50962710660396e-3 
1/n° (1/2) = 7.07106781186548e-2 
difference = 6.52010510120508e-2 
n = 500 , left side = 2.16542465963676e-3 
1/n^ (1/2) 4.47213595499958e-2 
difference = 4.25559348903590e-2 


D 
Il 


sin (x) 


10 , left side = 5.35915223664589e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.62636243650379e-1 

n = 20 , left side = 1.39549631439949e-2 

1/n° (1/2) = 2.23606797749979e-1 
difference = 2.09651834605984e-1 
n= 50 , left side = 2.25873553736422e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.39162620699945e-1 

n = 100 , left side = 5.65621421640405e-4 

1/n* (1/2) = 1.00000000000000e-1 
difference = 9.94343785783596e-2 

n = 200 , left side = 1.41464060785079e-4 

1/n° (1/2) = 7.07106781186548e-2 


D 
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difference = 7.05692140578697e-2 
n = 500 , left side = 2.26368809828070e-5 

1/n* (1/2) = 4.47213595499958e-2 

difference = 4.46987226690130e-2 


cos (x) 


n = 10 , left side = 5.35766763324740e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.62651089684364e-1 

n = 20 , left side = 1.39549626935683e-2 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.09651835056411e-1 

n = 50 , left side = 2.25873553736389e-3 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.39162620699946e-1 

n = 100 , left side = 5.65621421639961e-4 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.94343785783600e-2 

n = 200 , left side = 1.41464060785528e-4 
1/n° (1/2) = 7.07106781186548e-2 
difference = 7.05692140578692e-2 

n = 500 , left side = 2.26368809822519e-5 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.46987226690135e-2 


sin (x) 


n= 10, left side = 8.16103412926577e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.34617424724180e-1 
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20 , left side = 4.74002749691844e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.76206522780795e-1 

50 , left side = 2.04504182363461e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.20970938000963e-1 

100 , left side = 1.04642201544988e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.95357798455012e-2 

200 , left side = 5.29091086889000e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.54197672497648e-2 

500 , left side = 2.13035111268967e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.25910084373061e-2 


cos (x) 


10 , left side = 1.27068941688299e-1 
1/n* (1/2) = 3.16227766016838e-1 
difference = 1.89158824328539e-1 

20 , left side = 5.89128294191317e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.64693968330847e-1 

50 , left side = 2.22991398052110e-2 
1/n* (1/2) = 1.41421356237310e-1 
difference = 1.19122216432098e-1 

100 , left side = 1.09266410803998e-2 
1/n* (1/2) = 1.00000000000000e-1 
difference = 8.90733589196002e-2 

200 , left side = 5.40653113957668e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.53041469790781e-2 

500 , left side = 2.14885103011964e-3 
1/n° (1/2) = 4.47213595499958e-2 
difference = 4.25725085198762e-2 
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sin (x) 


n= 10 , left side = 3.55183748249535e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 2.80709391191884e-1 
n = 20 , left side = 2.23494882434512e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.01257309506528e-1 
n = 50 , left side = 1.00068068822887e-2 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.31414549355021e-1 
n = 100 , left side = 5.17733962114941e-3 
1/n° (1/2) = 1.00000000000000e-1 
difference = 9.48226603788506e-2 
n = 200 , left side = 2.63174260535315e-3 
1/n* (1/2) = 7.07106781186548e-2 
difference = 6.80789355133016e-2 
n = 500 , left side = 1.06297961963886e-3 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.36583799303569e-2 


cos (x) 


n= 10 , left side = 6.91205199526083e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 2.47107246064230e-1 
n = 20 , left side = 3.08451099336924e-2 
1/n* (1/2) = 2.23606797749979e-1 
difference = 1.92761687816287e-1 
n = 50 , left side = 1.13704188189914e-2 
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1/n° (1/2) = 1.41421356237310e-1 
difference = 1.30050937418318e-1 
n = 100 , left side = 5.51839709362201e-3 
1/n^ (1/2) 1.00000000000000e-1 
difference = 9.44816029063780e-2 
n = 200 , left side = 2.71701663414470e-3 
1/n^ (1/2) = 7.07106781186548e-2 
difference = 6.79936614845101e-2 
n = 500 , left side = 1.07662389694030e-3 
1/n^ (1/2) = 4.47213595499958e-2 
difference = 4.36447356530555e-2 


sin (x) 


n= 10 , left side = 1.48212229160279e-2 
1/n° (1/2) = 3.16227766016838e-1 
difference = 3.01406543100810e-1 
n = 20 , left side = 3.74474910286560e-3 
1/n° (1/2) = 2.23606797749979e-1 
difference = 2.19862048647113e-1 
n = 50 , left side = 6.00948099493515e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40820408137816e-1 
n = 100 , left side = 1.50301118007068e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98496988819929e-2 
n = 200 , left side = 3.75792730706870e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06730988455841e-2 
n = 500 , left side = 6.01287285828533e-6 
1/n* (1/2) = 4.47213595499958e-2 
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difference = 4.47153466771375e-2 


cos (x) 


n= 10 , left side = 1.48212218262009e-2 
1/n* (1/2) = 3.16227766016838e-1 
difference = 3.01406544190637e-1 
n = 20 , left side = 3.74474868435526e-3 
1/n* (1/2) = 2.23606797749979e-1 
difference = 2.19862049065624e-1 
n = 50 , left side = 6.00948269517176e-4 
1/n° (1/2) = 1.41421356237310e-1 
difference = 1.40820407967792e-1 
n = 100 , left side = 1.50301096831229e-4 
1/n* (1/2) = 1.00000000000000e-1 
difference = 9.98496989031688e-2 
n = 200 , left side = 3.75792935783936e-5 
1/n* (1/2) = 7.07106781186548e-2 
difference = 7.06730988250764e-2 
n = 500 , left side = 6.01285662871209e-6 
1/n* (1/2) = 4.47213595499958e-2 
difference = 4.47153466933671e-2 


A = 2.50000000000000e0, Power = 7/10, lamda = 1/4, q = 1/4 


sin (x) 


n= 10 , left side = 4.33415055859522e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference 1.56184725910936e-1 

n = 20 , left side = 1.12552824142944e-1 
1/n° (7/10) = 1.22822802611579e-1 
difference = 1.02699784686346e-2 
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n = 50 , left side = 7.03650916520144e-2 
1/n^ (7/10) 6.46727006577358e-2 
difference = -5.69239099427868e-3 

n = 100 , left side = 3.91179807146498e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 6.92736340699954e-4 

n = 200 , left side = 2.04958927091282e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 4.01047823784629e-3 

n = 500 , left side = 8.41628810006989e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 4.48761214289443e-3 


cos (x) 


n= 10 , left side = 5.56661154693738e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -3.57134923196850e-1 
n = 20 , left side = 2.77375170437838e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -1.54552367826259e-1 
n = 50 , left side = 9.82534357579231e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = -3.35807351001874e-2 
n = 100 , left side = 4.61457320963173e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = -6.33501504096760e-3 
n = 200 , left side = 2.22563374688898e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.25003347808473e-3 
n = 500 , left side = 8.69811669306420e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 4.20578354990013e-3 
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A = 2.50000000000000e0, Power = 7/10, lamda = 1/4, q = 1/2 


sin (x) 


n= 10 , left side = 4.00887404494789e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.59437491047409e-1 
n = 20 , left side = 3.83928399692305e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.44299626423486e-2 
n= 50 , left side = 3.21179292055399e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.25547714521958e-2 
n = 100 , left side = 1.87795288000223e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.10311882553274e-2 
n = 200 , left side = 1.00516285091354e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.44547424378391e-2 
n = 500 , left side = 4.17660525040209e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.72729499256224e-3 


cos (x) 


n= 10 , left side = 3.51696877135891e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -1.52170645639003e-1 
n = 20 , left side = 1.58815595821809e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -3.59927932102302e-2 
n = 50 , left side = 5.23459570459724e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 1.23267436117633e-2 
n = 100 , left side = 2.38718518518132e-2 
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1/n^ (7/10) 3.98107170553497e-2 
difference = 1.59388652035366e-2 
n = 200 , left side = 1.13269333013363e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.31794376456382e-2 
n = 500 , left side = 4.38075384751768e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.52314639544664e-3 


sin (x) 


10 , left side = 1.77934495460432e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 2.15917360364564e-2 

n = 20 , left side = 5.27726087183127e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.00501938932664e-2 

50 , left side = 8.83573450210706e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.58369661556287e-2 

n = 100 , left side = 2.22349166658886e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.75872253887609e-2 

n = 200 , left side = 5.56789565144489e-4 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.39495813818300e-2 

n = 500 , left side = 8.91274745238313e-5 

1/n° (7/10) = 1.29039002429643e-2 

difference = 1.28147727684405e-2 


D 
Il 


D 
Il 


cos (x) 
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n= 10 , left side = 1.75729726788694e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 2.37965047081943e-2 
20 , left side = 5.27555668114590e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.00672358001201e-2 
n = 50 , left side = 8.83573450054709e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.58369661571887e-2 
n = 100 , left side = 2.22349166658842e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.75872253887613e-2 
n = 200 , left side = 5.56789565144933e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.39495813818296e-2 
n = 500 , left side = 8.91274745232762e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28147727684410e-2 


5 
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A = 2.50000000000000e0, Power = 7/10, lamda = 1/2, q = 1/4 


sin (x) 


n= 10 , left side = 1.11522468155106e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 8.80037633417824e-2 
n = 20 , left side = 8.25972655210491e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 4.02255370905300e-2 
50 , left side = 3.90806697874810e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 2.55920308702547e-2 
n = 100 , left side = 2.04867976946519e-2 


5 
Il 
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1/n7C7/10) 3.98107170553497e-2 
difference = 1.93239193606978e-2 
n = 200 , left side = 1.04731898731506e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.40331810738239e-2 
n = 500 , left side = 4.24349700945814e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.66040323350618e-3 


cos (x) 


n= 10 , left side = 2.77923764210117e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -7.83975327132288e-2 
n = 20 , left side = 1.26343137611376e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -3.52033499979745e-3 
n = 50 , left side = 4.61787798733720e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 1.84939207843637e-2 
n = 100 , left side = 2.22648980816018e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.75458189737479e-2 
n = 200 , left side = 1.09179387225066e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.35884322244679e-2 
n = 500 , left side = 4.31466685462656e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.58923338833776e-3 


[ ]:|RR.scientific_notation (True) 
powers = [3/10, 1/2, 7/10] 
lamdas = [1/4, 1/2, 1] #deformation parameter lamda over (0,1 
1] - these are the beta values in the formula 
qs = [1/4, 1/2, 1] #deformation coefficient 
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As = [2.5, e, 3] #values for A, they all must be > 2 


tunes = x (/s)nx x 2,.% 3. <4 x 10) chorce oF functions 
a = -1 #the interval 

b = 1 #the interval 

x0=1/2 


for A in As: 


u 
HHEEEHAAAHARAAAAHEEEAARAAARAR AAA EEE AAA AAARAR AAA EEE AAR RARE 
for power in powers: #going over various powers for 1/ 
on “power 


LI 


HRRRRRRRRRUMAUUURRR RAR HUHUHUHU HNN RARER RRA RRR AE 
for lamda in lamdas: #going over each lamda value 


u 
sHHHEHEHAHERERARERERARERER ARERR ARERR ARERR ARERR RRR ER 
for gin ds. #going over each q value 
Lal 
sHHEKEBHARHARERAARERAARAARARAARARAARAARER AAR ARAARERAAR ERR RE 
print.() 
prank ©) 
u 
Sprint ("---------------------------------------------------------------- 
print("A = "+str(A) + ", Power = "+, 
str(power)+ ", lamda = "+ str(lamda) + ", q =" + str(q) ) 
u 
Sprint ("---------------------------------------------------------------- 


#the activation function 
phi(x) = 1/(1+q*(A*(-lamda*x)))  #formula 16. 
ol 
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#q-deformed and A-parametrized A-generalized, 
…logistic function 

G(x) = 1/2*(phi(x+1) - phi(x-1)) # formula, 
= 16,5 


LI 
sHHHEAHHAAHEARAEEREERAEARAARREARAEERAERAEARAERR EER RERREAR REE 
for i in range(len(funcs)): 
LI 
HHEFKEBHARHAHERAAHERAAREAHARAARERAERAARAR AAR ARRARERAAR ERA 
f (x)=funcs [i] 


show(f (x) ) 
fon m im MIO 20, 00, 100, 200, 500; 
aar bh ha) #real-valued, 


-linear neural network operators 

# return sum(f(k/n)*G(n*x-k) for ky 
«tn [ceil(nta),.., floor(n*b)])/sum(G(nta-k) for k im, 
[ceil (nta),.., floor(n*b)]) 

#leftSide = abs(L(n, f,x20)-f (x0)) 

leftSide = abs(sum(f (k/n) *G(n*x0-k),, 
“for k in [ceil (n*a),..,floor@*b)])/sum(G(n*x0-k) for k in, 
-[ceil(n*a),..,floor(n*b)])-f(x0)) 

vall = n 

val2 = leftSide.n() 

val3 = 1/(n^povwer).n() 

print n = aa e “aa 
“left side = "“+str(val2), "\o iy) 
“n ('tstr(power)+") = "+str(vall3), ln Li 
difference = "+str(val3-val2)) 


A = 2.50000000000000e0, Power = 3/10, lamda = 1/4, q = 1/4 
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10 left side 
1/n° (3/10) = 
difference 

left side 
1/n* (3/10) = 
difference 

left side 
1/n* (3/10) = 
difference 
left side 


2 


20 7 


2 


50 = 


2 


8. 


4. 


5e 


95805108030448e -2 
5.01187233627272e-1 
4.11606722824228e-1 
03416065022316e-2 
4.07090531536904e-1 
3.66748925034673e-1 
01957151080105e-2 
3.09249494710992e-1 
2.59053779602981e-1 


2.88993819229902e-2 


1/n° (3/10) = 2.51188643150958e-1 


difference 
left side 


2.22289261227968e-1 


1.51899154850691e-2 


1/n* (3/10) = 2.04028577336837e-1 


difference 


1/n° (3/10) 
difference 


T 


10 left side 
1/n° (3/10) = 
difference 

left side 
1/n° (3/10) = 
difference 

left side 
1/n° (3/10) = 
difference 


2 


20 = 


2 


50 


2 


100 


2 


1. 


Le 


1. 


1.88838661851768e-1 


left side = 6.26780696961507e-3 


1.54991898754834e-1 
1.48724091785219e-1 


10241164013081e-2 
5.01187233627272e-1 
4.90163117225964e-1 
30391177262059e-1 
4.07090531536904e-1 
2.76699354274845e-1 
15455286395490e-1 
3.09249494710992e-1 
1.93794208315501e-1 


left side = 6.04990591439341e-2 


1/n* (3/10) = 2.51188643150958e-1 


difference 
left side 


200 = 


2 


1.90689584007024e-1 


3.025883169487 10e-2 


336 


1/n^ (3/10) = 
difference = 
left side = 
1/n^ (3/10) = 
difference = 


500 , 


T 


10 , left side = 1 
1/n^ (3/10) = 
difference = 

20 , 

1/n^ (3/10) = 
difference = 

50 , 

1/n^ (3/10) = 
difference = 


1/n° (3/10) = 
difference = 
left side = 
1/n° (3/10) = 
difference = 
left side = 
1/n° (3/10) = 
difference = 


T 


10 , left side = 1 
1/n° (3/10) = 
difference = 

20 , 

1/n° (3/10) = 
difference = 


50 , 


left side = 2. 


left side = 1. 


left side = 2. 


left side = 1. 


2.04028577336837e-1 
1.73769745641966e-1 


1.21035327578567e-2 


1.54991898754834e-1 
1.42888365996977e-1 


.84783029775342e-1 


5 .01187233627272e-1 
3.16404203851931e-1 
28619406510606e-1 

4.07090531536904e-1 
1.78471125026299e-1 
51508257176054e-1 

3 .09249494710992e-1 
1.57741237534938e-1 


left side = 7.04530962175749e-2 


2.51188643150958e-1 
1.80735546933383e-1 


3.27501331409030e-2 


2.04028577336837e-1 
1.71278444195934e-1 


1.25021410068799e-2 


1.54991898754834e-1 
1.42489757747954e-1 


. 90086031052806e-1 


5 .01187233627272e-1 
3.11101202574466e-1 
52641154715191e-1 
4.07090531536904e-1 
1.54449376821714e-1 
49047071418280e-1 


337 


1/n^ (3/10) 
difference 
left side 

1/n^ (3/10) 
difference 
left side 

1/n^ (3/10) 
difference 
left side 

1/n^ (3/10) 
difference 


left side = 
1/n^ (3/10) 
difference 
left side = 
1/n^ (3/10) 
difference 
left side = 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


left side = 


3.09249494710992e-1 
= 1.60202423292712e-1 

6.16649125139612e-2 
= 2.51188643150958e-1 
= 1.89523730636997e-1 

2.66018177208146e-2 
= 2.04028577336837e-1 
= 1.77426759616022e-1 

9.68648941963357e-3 
= 1.54991898754834e-1 
= 1.45305409335200e-1 


4 


£ 
2.38473215082664e-1 
5.01187233627272e-1 
= 2.62714018544608e-1 
2.53702419353397e-1 
= 4.07090531536904e-1 
= 1.53388112183508e-1 
1.31978287178406e-1 
= 3.09249494710992e-1 
= 1.77271207532586e-1 
4.82143757326847e-2 
= 2.51188643150958e-1 
= 2.02974267418273e-1 
1.92277425618226e-2 
= 2.04028577336837e-1 
= 1.84800834775014e-1 
6 .67204291786003e-3 
= 1.54991898754834e-1 
= 1.48319855836974e-1 


1.83596290517225e-1 


338 


1/n° (3/10) = 5.01187233627272e-1 
difference = 3.17590943110047e-1 

20 , left side = 1.62012151383724e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.45078380153180e-1 

n= 50 , left side = 4.46630993804775e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.64586395330514e-1 
n = 100 , left side = 6.08470988102316e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.45103933269935e-1 
n = 200 , left side = 1.27521675453629e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.02753360582301e-1 
n = 500 , left side = 3.18562669012414e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54673336085821e-1 


D 
Il 


A = 2.50000000000000e0, Power = 3/10, lamda = 1/4, q = 1/2 


n= 10 , left side = 1.44133199567737e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.57054034059535e-1 

n = 20 , left side = 2.86253183204823e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.78465213216422e-1 

n = 50 , left side = 2.08726213332692e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.88376873377722e-1 

100 , left side = 1.35960908651172e-2 
1/n* (3/10) = 2.51188643150958e-1 


D 
Il 


339 


10 , 


20 , 


50 , 


10 , 


20 , 


difference = 2.37592552285841e-1 
left side = 7.39213207110045e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.96636445265737e-1 
left side = 3.10205780052439e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.51889840954309e-1 


T 


left side = 1.05327041372249e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.95860192255023e-1 
left side = 4.13717997457230e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.65718731791181e-1 
left side = 5.73750652034514e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.51874429507540e-1 
left side = 3.02489531671046e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.20939689983853e-1 
left side = 1.51294158443777e-2 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.88899161492459e-1 
left side = 6.05176637892846e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.48940132375905e-1 


x? 


left side = 1.24576123499625e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.76611110127647e-1 

left side = 1.38012858230309e-1 
1/n* (3/10) = 4.07090531536904e-1 


340 


50 , 


10 , 


20 , 


50 , 


difference = 2.69077673306596e-1 


left side = 8.42822949580354e-2 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.24967199752956e-1 
left side = 3.74617317770052e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.13726911373953e-1 
left side = 1.69340196647313e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.87094557672106e-1 
left side = 6.34050299903632e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.48651395755797e-1 


r3 


left side = 1.14879104259545e-1 


1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.86308129367727e-1 


left side = 1.61686835734369e-1 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 2.45403695802536e-1 


left side = 8.68813040237145e-2 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.22368190687277e-1 
left side = 3.41025347979198e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.17086108353038e-1 
left side = 1.41289491692595e-2 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.89899628167577e-1 
left side = 4.97672853578127e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.50015170219052e-1 


341 


10 


20 


50 


10 


20 


50 


2 


2 


2 


2 


2 


2 


left side = 1.82279956813131e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.18907276814141e-1 
left side = 1.70069556189843e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.37020975347061e-1 
left side = 7.84096564451796e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.30839838265812e-1 
left side = 2.73369572435774e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.23851685907381e-1 
left side = 1.04341896439651e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.93594387692872e-1 
left side = 3.46890865260507e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.51522990102229e-1 


10 


left side = 1.40180143485341e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.61007090141931e-1 
left side = 1.05397442240957e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.01693089295948e-1 
left side = 2.50910783494860e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.84158416361506e-1 
left side = 3.47455758380147e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.47714085567157e-1 
left side = 7.33865491699202e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03294711845138e-1 


342 


n = 500 , left side = 1.74590088758720e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54817308666075e-1 


A = 2.50000000000000e0, Power = 3/10, lamda = 1/4, q= 1 


n= 10 , left side = 2.27494548387138e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 2.73692685240134e-1 
n = 20 , left side = 9.20097302656440e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.15080801271260e-1 
n = 50 , left side = 1.16096864839778e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.97639808227014e-1 
n = 100 , left side = 2.33030293971486e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.48858340211243e-1 
n = 200 , left side = 5.61472316665541e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03467105020171e-1 
n = 500 , left side = 8.90740843827344e-5 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54902824670451e-1 


T 


n = 10 , left side = 2.34214730902041e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 2.66972502725231e-1 

n = 20 , left side = 6.67035409136132e-2 


343 


50 , 


10 , 


20 , 


50 , 


left side 


1/n* (3/10) = 4.07090531536904e-1 
difference = 3.40386990623291e-1 


left side = 1.74789407206788e-3 


1/n* (3/10) = 3.09249494710992e-1 
difference = 3.07501600638924e-1 
left side = 5.22756768239763e-6 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.51183415583276e-1 
left side = 5.30003263499168e-11 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.04028577283837e-1 
left side = 0.000000000000000e0 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54991898754834e-1 


£ 
= 6.33725534956142e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.37814680131658e-1 


left side = 4.60805618878404e-2 


1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.61009969649064e-1 


left side = 2.24698395749350e-2 


1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.86779655136057e-1 
left side = 6.29476386215339e-3 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.44893879288805e-1 
left side = 1.57570456808348e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 2.02452872768753e-1 
left side = 2.52112743802713e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54739786011031e-1 


344 


3 


£ 

left side 2. 
1/n* (3/10) = 

difference = 

left side fe 
1/n° (3/10) = 

difference = 

left side Be: 
1/n* (3/10) = 

difference 

left side 

1/n^ (3/10) = 

difference 

left side 

1/n^ (3/10) = 

difference 

left side = 3 

1/n^ (3/10) 

difference 


10 


2 


20 z 


2 


50 = 


2 


9 


2 


4 


T 


10 left side 1. 
1/n° (3/10) = 
difference = 

left side 9. 
1/n° (3/10) = 
difference = 

left side 3. 
1/n° (3/10) = 
difference 
left side = 9 
1/n^ (3/10) = 
difference = 
left side 


2 


20 = 


2 


50 = 


2 


100 


2 


200 2 


2 


67294554234391e-2 
5.01187233627272e-1 
4.74457778203833e-1 
37573763765126e-2 
4.07090531536904e-1 
3.33333155160392e-1 
43473625906568e-2 
3.09249494710992e-1 
2.74902132120335e-1 
.4444604222774be-3 
2.51188643150958e-1 
2.41744182728681e-1 
.36355687722167e-3 
2.04028577336837e-1 
2.01665020459615e-1 
.78169115703986e-4 
1.54991898754834e-1 
1.54613729639130e-1 


28630190484472e-1 
5.01187233627272e-1 
3.72557043142800e-1 
56075627237736e-2 
4.07090531536904e-1 
3.11482968813131e-1 
63531305456022e-2 
3.09249494710992e-1 
2.72896364165389e-1 
.60960509742477e-3 
2.51188643150958e-1 
2.41579038053533e-1 
.37395330358707e-3 


345 


1/n* (3/10) = 2.04028577336837e-1 
difference = 2.01654624033250e-1 
500 , left side = 3.78435264452900e-4 
1/n^ (3/10) 1.54991898754834e-1 
difference = 1.54613463490381e-1 


D 
Il 


10 


n= 10 , left side = 1.01874576636765e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.99312656990508e-1 

n = 20 , left side = 6.28834473578848e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.44207084179020e-1 

50 , left side = 1.34122210673726e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.95837273643619e-1 
n = 100 , left side = 1.77904935120004e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.49409593799758e-1 
n = 200 , left side = 3.13170903900047e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03715406432937e-1 
n = 500 , left side = 4.51983446376149e-5 
1/n* (3/10) 1.54991898754834e-1 
difference = 1.54946700410196e-1 


5 
Il 


A = 2.50000000000000e0, Power = 3/10, lamda = 1/2, q = 1/4 


n= 10 , left side = 4.16776482440519e-2 
1/n* (3/10) = 5.01187233627272e-1 


346 


difference = 4.59509585383220e-1 
20 , left side = 5.57893515050586e-2 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.51301180031846e-1 
50 , left side = 2.88692145173132e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.80380280193678e-1 
100 , left side = 1.51818158365934e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.36006827314365e-1 
200 , left side = 7.79143245653994e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.96237144880297e-1 
500 , left side = 3.16721387702568e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.51824684877808e-1 


T 


10 , left side = 1.39297852044569e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.61889381582704e-1 

20 , left side = 1.35053836660812e-1 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 2.72036694876092e-1 

50 , left side = 6.05005534742686e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.48748941236723e-1 

100 , left side = 3.02588317119646e-2 
1/n° (3/10) = 2.51188643150958e-1 
difference = 2.20929811438993e-1 

200 , left side = 1.51294159473203e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.88899161389517e-1 

500 , left side = 6.05176637892824e-3 
1/n* (3/10) = 1.54991898754834e-1 


347 


difference = 1.48940132375905e-1 


2 


£ 

10 , left side = 2.43157400570180e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 2.58029833057093e-1 

20 , left side = 1.86082180257265e-1 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 2.21008351279639e-1 

50 , left side = 7.05553949291386e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.38694099781853e-1 
100 , left side = 3.27751331669406e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.18413509984017e-1 
200 , left side = 1.57584913364196e-2 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.88270086000417e-1 
500 , left side = 6.15241844118397e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.48839480313650e-1 


3 


£ 

10 , left side = 2.71022498896814e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 2.30164734730459e-1 

20 , left side = 1.90670493456831e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.16420038080073e-1 

50 , left side = 6.18357978326679e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.47413696878324e-1 
100 , left side = 2.66415871639060e-2 
1/n* (3/10) = 2.51188643150958e-1 


348 


10 , 


20 , 


50 , 


10 , 


20 , 


difference = 2.24547055987052e-1 
left side = 1.23123014505827e-2 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.91716275886254e-1 
left side = 4.69118696759235e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.50300711787241e-1 


4 


£ 
left side = 2.75121623894182e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference 2.26065609733090e-1 
left side = 1.76067752001152e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.31022779535752e-1 
left side = 4.84096299223661e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.60839864788626e-1 
left side = 1.92701557399375e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.31918487411021e-1 
left side = 8.55284045364957e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.95475736883187e-1 
left side = 3.17966188740908e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.51812236867425e-1 


g! 


left side = 1.93566710892432e-1 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 3.07620522734841e-1 

left side = 7.87869297942849e-2 
1/n* (3/10) 4.07090531536904e-1 


349 


difference = 3.28303601742620e-1 

50 , left side = 6.16174359721245e-3 
1/n* (3/10) = 3.09249494710992e-1 
difference = 3.03087751113779e-1 

n = 100 , left side = 1.28342103628043e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.49905222114678e-1 
n = 200 , left side = 4.31090521057667e-4 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.03597486815779e-1 
n = 500 , left side = 1.37300802767496e-4 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.54854597952066e-1 


5 
Il 


A = 2.50000000000000e0, Power = 3/10, lamda = 1/2, q= 1/2 


15 
n= 10 , left side = 2.77826715380931e-2 
1/n* (3/10) = 5.01187233627272e-1 
difference = 4.73404562089179e-1 
n = 20 , left side = 2.03819719834504e-2 


1/n* (3/10) = 4.07090531536904e-1 
difference = 3.86708559553454e-1 
n = 50 , left side = 1.35623460940661e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.95687148616926e-1 
n = 100 , left side = 7.38362533994837e-3 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.43805017811010e-1 
n = 200 , left side = 3.84471652289065e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 2.00183860813946e-1 


390 


500 , left side = 1.57550867898007e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.53416390075854e-1 

£ 

10 , left side = 4.75511067244829e-2 
1/n^ (3/10) = 5.01187233627272e-1 
difference = 4.53636126902789e-1 

20 , left side = 6.62725962575954e-2 
1/n^ (3/10) = 4.07090531536904e-1 
difference = 3.40817935279309e-1 

50 , left side = 3.02497526014290e-2 
1/n^ (3/10) = 3.09249494710992e-1 
difference = 2.78999742109563e-1 

100 , left side = 1.51294158532012e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.36059227297757e-1 

200 , left side = 7.56470797366060e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.96463869363176e-1 

500 , left side = 3.02588318946406e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.51966015565370e-1 

Pe 

10 , left side = 1.48491297601026e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.52695936026246e-1 

20 , left side = 1.05801778974193e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 3.01288752562711e-1 

50 , left side = 3.75629381427749e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.71686556568217e-1 


100 , 


10 , 


20 , 


50 , 


10 , 


left side = 1.69590196780399e-2 
1/n^ (3/10) = 2.51188643150958e-1 
difference = 2.34229623472918e-1 
left side = 8.02210894257893e-3 
1/n^ (3/10) = 2.04028577336837e-1 
difference = 1.96006468394258e-1 
left side = 3.09906734449100e-3 
1/n^ (3/10) = 1.54991898754834e-1 
difference = 1.51892831410343e-1 


x 


left side = 1.74543914391627e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.26643319235646e-1 
left side = 1.13936670353400e-1 
1/n* (3/10) = 4.07090531536904e-1 
difference = 2.93153861183505e-1 
left side = 3.42630249336759e-2 
1/n* (3/10) = 3.09249494710992e-1 
difference = 2.74986469777316e-1 
left side = 1.41675838910336e-2 
1/n* (3/10) = 2.51188643150958e-1 
difference = 2.37021059259924e-1 
left side = 6.36914696998986e-3 
1/n* (3/10) = 2.04028577336837e-1 
difference = 1.97659430366847e-1 
left side = 2.37979755496609e-3 
1/n* (3/10) = 1.54991898754834e-1 
difference = 1.52612101199868e-1 


xt 


left side = 1.84936659040297e-1 
1/n* (3/10) = 5.01187233627272e-1 
difference = 3.16250574586975e-1 
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20 


50 


10 


20 


50 


2 


2 


2 


2 


2 


left side = 
1/n° (3/10) 
difference 
left side = 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 


left side = 
1/n° (3/10) 
difference 
left side = 
1/n° (3/10) 
difference 
left side = 
1/n° (3/10) 
difference 
left side 
1/n° (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 
left side 
1/n^ (3/10) 
difference 


1.07128649322207e-1 
= 4.07090531536904e-1 
= 2.99961882214698e-1 
2.75109665690219e-2 
= 3.09249494710992e-1 
= 2.81738528141970e-1 


= 1.04742303886479e-2 


= 2.51188643150958e-1 
= 2.40714412762310e-1 
4.48828977615331e-3 
= 2.04028577336837e-1 
= 1.99540287560684e-1 


= 1.62395630266564e-3 


= 1.54991898754834e-1 
= 1.53367942452168e-1 


10 


1.25912093995494e-1 
= §.01187233627272e-1 
= 3.75275139631779e-1 
4.50714257301664e-2 
= 4.07090531536904e- 1 
= 3.62019105806738e-1 
3.52635586284471e-3 
= 3.09249494710992e-1 
= 3.05723138848147e-1 


= 7.40432630933086e-4 


= 2.51188643150958e-1 
= 2.50448210520025e-1 

2.39967309324898e-4 
= 2.04028577336837e-1 
= 2.03788610027512e-1 


= 7.26045349905503e-5 


= 1.54991898754834e-1 
= 1.54919294219843e-1 


393 


A = 3, Power = 7/10, lamda = 1/4, q = 1/4 


o1 


n= 10 , left side = 5.75537791341353e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.41972452362753e-1 
n = 20 , left side = 5.01538635844617e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.26689390271174e-2 
n = 50 , left side = 4.44369247935306e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 2.02357758642051e-2 
n = 100 , left side = 2.45022894564701e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.53084275988796e-2 
n = 200 , left side = 1.27759995447253e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.17303714022492e-2 
n = 500 , left side = 5.24594907413400e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 7.65795116883032e-3 


£ 
n = 10 , left side = 4.11343756864777e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.58391855810410e-1 
n = 20 , left side = 1.45618700583181e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -2.27958979716023e-2 


354 


50 , left side = 9.91789471280212e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = -3.45062464702855e-2 

100 , left side = 5.04725022113053e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = -1.06617851559555e-2 

200 , left side = 2.52371901407978e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = -7.30819193823336e-4 

500 , left side = 1.00948760571513e-2 
1/n° (7/10) = 1.29039002429643e-2 
difference = 2.80902418581301e-3 


2 


£ 
10 , left side = 2.04066900796696e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -4.54066929980765e-3 
20 , left side = 2.30763289774789e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -1.07940487163210e-1 
50 , left side = 1.25781802608068e-1 
1/n° (7/10) = 6.46727006577358e-2 
difference = -6.11091019503323e-2 
100 , left side = 5.74136341424519e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = -1.76029170871021e-2 
200 , left side = 2.69727481887477e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = -2.46637724177317e-3 
500 , left side = 1.03725653449941e-2 
1/n° (7/10) = 1.29039002429643e-2 
difference = 2.53133489797023e-3 


399 


10 , left side = 2.22265806381169e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -2.27395748842808e-2 

20 , left side = 2.51457751362967e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -1.28634948751388e-1 

50 , left side = 1.19898883779918e-1 
1/n° (7/10) = 6.46727006577358e-2 
difference = -5.52261831221819e-2 

100 , left side = 4.90594926169464e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = -9.24877556159666e-3 

200 , left side = 2.16304835738007e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.87588737317385e-3 

500 , left side = 7.99404322403299e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 4.90985701893133e-3 


4 


£ 
10 , left side = 2.53907045566462e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -5.43808140695738e-2 
20 , left side = 2.47162291851446e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -1.24339489239867e-1 
50 , left side = 1.02722340452672e-1 
1/n° (7/10) = 6.46727006577358e-2 
difference = -3.80496397949363e-2 
100 , left side = 3.73888726022915e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.42184445305824e-3 
200 , left side = 1.54300915414019e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 9.07627940557259e-3 


396 


n = 500 , left side = 5.47692354028259e-3 
1/n^ (7/10) 1.29039002429643e-2 
difference = 7.42697670268173e-3 


10 


10 , left side = 1.92937097609011e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 6.58913388787680e-3 

n = 20 , left side = 1.49559668336496e-1 

1/n* (7/10) = 1.22822802611579e-1 
difference = -2.67368657249171e-2 

n = 50 , left side = 2.75696561028719e-2 

1/n° (7/10) = 6.46727006577358e-2 
difference = 3.71030445548639e-2 

n = 100 , left side = 3.77940987916722e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.60313071761825e-2 

n = 200 , left side = 9.30819259943895e-4 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.35755516870306e-2 

n = 500 , left side = 2.52816609553913e-4 

1/n^ (7/10) 1.29039002429643e-2 

difference = 1.26510836334104e-2 


5 
Il 


A = 3, Power = 7/10, lamda = 1/4, q = 1/2 


n= 10 , left side = 1.07961176896914e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 9.15650545999738e-2 
n = 20 , left side = 1.46187478380900e-2 


307 


50 , 


10 , 


20 , 


50 , 


left side 


left side 


1/n°(7/10) = 1.22822802611579e-1 
difference = 1.08204054773489e-1 


left side = 1.94917100471842e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 4.51809906105515e-2 
left side = 1.16676593427210e-2 

1/n° (7/10) = 3.98107170553497e-2 
difference = 2.81430577126287e-2 
left side = 6.24728154686105e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.82590894001135e-2 
left side = 2.60078820414289e-3 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.03031120388214e-2 


8 


= 5.43674197616052e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.45158811735283e-1 
= 5.97131060056814e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 6.31096966058977e-2 


left side = 4.94969863858885e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 1.51757142718472e-2 
left side = 2.52362028556755e-2 

1/n° (7/10) = 3.98107170553497e-2 
difference = 1.45745141996742e-2 
left side = 1.26185950703714e-2 

1/n° (7/10) = 2.45063709469745e-2 
difference = 1.18877758766031e-2 
left side = 5.04743802855501e-3 

1/n° (7/10) = 1.29039002429643e-2 
difference = 7.85646221440932e-3 


398 


x? 


10 , left side = 1.32556015739249e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 6.69702157576392e-2 

20 , left side = 1.37272215541269e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -1.44494129296897e-2 

50 , left side = 6.90260023884016e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = -4.35330173066581e-3 

100 , left side = 3.02671339674381e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 9.54358308791166e-3 

200 , left side = 1.38764662941516e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.06299046528229e-2 

500 , left side = 5.24869742446599e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 7.65520281849834e-3 


r3 


10 , left side = 1.40543119011788e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 5.89831124850997e-2 

20 , left side = 1.58712613139094e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -3.58898105275150e-2 

50 , left side = 6.88292839445783e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = -4.15658328684251e-3 

100 , left side = 2.68220350961968e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.29886819591529e-2 

200 , left side = 1.13943523499742e-2 


399 


1/n° (7/10) = 2.45063709469745e-2 
difference = 1.31120185970003e-2 
500 , left side = 4.09025796482596e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 8.81364227813837e-3 


x 


10 , left side = 1.86776861573453e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.27493699234346e-2 

20 , left side = 1.60981190569593e-1 
1/n^ C7710) 1. 22822802611579e-1 
difference = -3.81583879580142e-2 

50 , left side = 6.02023592387208e-2 
1/n^ C7710) 6.46727006577358e-2 
difference = 4.47034141901495e-3 

100 , left side = 2.09592607620394e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.88514562933104e-2 

200 , left side = 8.28942525108543e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.62169456958891e-2 

500 , left side = 2.83134554214828e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.00725547008160e-2 


10 


10 , left side = 1.41044486023075e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 5.84817454738132e-2 

20 , left side = 9.34299576253183e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 2.93928449862607e-2 

50 , left side = 1.54202118287511e-2 


360 


1/n^ (1/10) 6.46727006577358e-2 
difference = 4.92524888289847e-2 
n = 100 , left side = 2.17644194948917e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.76342751058606e-2 
n = 200 , left side = 5.32154058320025e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.39742168886545e-2 
n = 500 , left side = 1.37121741177569e-4 
1/n° (7/10) 1.29039002429643e-2 
difference = 1.27667785017868e-2 


n= 10 , left side = 1.90388797997796e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 9.13743349909243e-3 
20 , left side = 6.56235719263559e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 5.71992306852231e-2 
n = 50 , left side = 7.42709237196895e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.72456082857668e-2 
n = 100 , left side = 1.59797012007034e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.82127469352794e-2 
n = 200 , left side = 3.90256075863404e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.41161148711111e-2 
n = 500 , left side = 6.20761738443498e-5 
1/n° (7/10) = 1.29039002429643e-2 


5 
Il 


difference = 1.28418240691200e-2 
£ 
10 , left side = 1.82048832905811e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.74773985910769e-2 
20 , left side = 3.98117744785634e-2 
1/n° (7/10) = 1.22822802611579e-1 
difference = 8.30110281330157e-2 
50 , left side = 5.34964466007426e-4 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.41377361917283e-2 
100 , left side = 5.17768589392009e-7 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.98101992867603e-2 
200 , left side = 5.39956968026445e-13 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.45063709464345e-2 
500 , left side = 3.38618022510673e-15 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.29039002429609e-2 
£ 
10 , left side = 5.88172688754145e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.40708962621474e-1 
20 , left side = 4.49462410450516e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.78765615665274e-2 
50 , left side = 1.67425450005100e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.79301556572258e-2 
100 , left side = 4.39377386083023e-3 
1/n° (7/10) = 3.98107170553497e-2 


362 


10 , 


20 , 


50 , 


10 , 


20 , 


difference = 3.54169431945195e-2 
left side = 1.09864228194106e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.34077286650334e-2 
left side = 1.75782765241383e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.27281174777229e-2 


r3 


left side = 4.95124186505144e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.50013812846374e-1 
left side = 7.32951186472261e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 4.95276839643529e-2 
left side = 2.53238530046482e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.93488476530876e-2 
left side = 6.59089508039287e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.32198219749569e-2 
left side = 1.64796342317008e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.28584075238044e-2 
left side = 2.63674147862936e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.26402260951014e-2 


x 


left side = 1.22860489069735e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 7.66657424271527e-2 

left side = 8.73610920723158e-2 
1/n* (7/10) = 1.22822802611579e-1 


363 


50 , 


10 , 


20 , 


50 , 


left side = 


difference = 3.54617105392633e-2 


left side = 2.64418118614758e-2 


1/n° (7/10) = 6.46727006577358e-2 
difference = 3.82308887962600e-2 
left side = 6.67154569006664e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.31391713652831e-2 
left side = 1.65301091267021e-3 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.28533600343043e-2 
left side = 2.63803363596202e-4 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.26400968793681e-2 


10 


Oo 8 


.63190321145369e-2 
1/n* (7/10) = 1.99526231496888e-1 
difference = 1.03207199382351e-1 


left side = 5.39093328633610e-2 


1/n* (7/10) = 1.22822802611579e-1 
difference = 6.89134697482180e-2 


left side = 8.17939164535952e-3 


1/n° (7/10) = 6.46727006577358e-2 
difference = 5.64933090123762e-2 
left side = 1.08271876334556e-3 

1/n° (7/10) = 3.98107170553497e-2 
difference = 3.87279982920042e-2 
left side = 2.10380112720596e-4 

1/n° (7/10) = 2.45063709469745e-2 
difference = 2.42959908342539e-2 
left side = 3.13261214726040e-5 

1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28725741214917e-2 


364 


A = 3, Power = 7/10, lamda = 1/2, q = 1/4 
15 

n= 10 , left side = 5.10916196819691e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.48434611814919e-1 

n = 20 , left side = 5.13943806064787e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 7.14284220051004e-2 

n = 50 , left side = 2.44712193497084e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.02014813080274e-2 

n = 100 , left side = 1.27678015370490e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.70429155183007e-2 

n = 200 , left side = 6.52631215849020e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.79800587884843e-2 

n = 500 , left side = 2.64623666471886e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.02576635782455e-2 

£ 

n = 10 , left side = 1.52194639517326e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 4.73315919795621e-2 

n = 20 , left side = 1.19795287408221e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = 3.02751520335762e-3 

n = 50 , left side = 5.04726774830794e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 1.42000231746564e-2 


365 


100 


10 


20 


50 


10 


2 


2 


2 


3 


2 


left side = 2.52371901410023e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.45735269143474e-2 
left side = 1.26185950714269e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.18877758755476e-2 
left side = 5.04743802857466e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 7.85646221438967e-3 


2 


£ 
left side = 2.42445014784458e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -4.29187832875698e-2 
left side = 1.59306359409795e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -3.64835567982161e-2 
left side = 5.75139027256352e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 7.15879793210053e-3 
left side = 2.69977481890565e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.28129688662933e-2 
left side = 1.30587345836964e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.14476363632781e-2 
left side = 5.11786035053458e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 7.78603989242975e-3 


r3 


left side = 2.66755167489386e-1 
1/n^(7/10) = 1.99526231496888e-1 
difference = -6.72289359924984e-2 


366 


20 , left side = 1.58629980626335e-1 
1/n°(7/10) = 1.22822802611579e-1 
difference = -3.58071780147563e-2 

50 , left side = 4.92249527212995e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 1.54477479364363e-2 

100 , left side = 2.16698763634239e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 1.81408406919259e-2 

200 , left side = 1.01367989077389e-2 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.43695720392356e-2 

500 , left side = 3.89202117786197e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 9.01187906510235e-3 


4 


£ 
10 , left side = 2.65292194687112e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = -6.57659631902237e-2 
20 , left side = 1.42271429061233e-1 
1/n* (7/10) = 1.22822802611579e-1 
difference = -1.94486264496542e-2 
50 , left side = 3.75736754012363e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 2.70990252564995e-2 
100 , left side = 1.54716380790208e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.43390789763290e-2 
200 , left side = 6.99541301099366e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.75109579359808e-2 
500 , left side = 2.63098670431283e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.02729135386515e-2 


367 


gt? 


n = 10 , left side = 1.76981933661658e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 2.25442978352297e-2 

n = 20 , left side = 5.30759628976999e-2 
1/n° (7/10) = 1.22822802611579e-1 
difference = 6.97468397138791e-2 

n = 50 , left side = 3.83563208999783e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.08370685677379e-2 

n = 100 , left side = 9.38095725961607e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.88726213293881e-2 

n = 200 , left side = 3.37944406623273e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.41684265403512e-2 

n = 500 , left side = 1.11774573310479e-4 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.27921256696538e-2 


n= 10 , left side = 1.37606830853123e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.85765548411576e-1 

20 , left side = 2.07942408318349e-2 
1/n° (7/10) = 1.22822802611579e-1 
difference = 1.02028561779744e-1 

50 , left side = 1.16338810728552e-2 
1/n° (7/10) = 6.46727006577358e-2 


5 
Il 


5 
Il 


368 


difference = 5.30388195848805e-2 


100 , left side = 6.23874050740880e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.35719765479409e-2 

200 , left side = 3.22731032813994e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.12790606188346e-2 

500 , left side = 1.31741761047521e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.15864826324891e-2 

£ 

10 , left side = 6.41256145303283e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.35400616966560e-1 

20 , left side = 5.94887988577303e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 6.33340037538488e-2 

50 , left side = 2.52362954947459e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.94364051629898e-2 

100 , left side = 1.26185950704787e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.71921219848710e-2 

200 , left side = 6.30929753571374e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 1.81970734112608e-2 

500 , left side = 2.52371901428061e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.03801812286837e-2 

‘2 

10 , left side = 1.45653364930992e-1 

1/n° (7/10) = 1.99526231496888e-1 


369 


difference = 5.38728665658960e-2 
20 , left side = 8.92331669463914e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 3.35896356651877e-2 
50 , left side = 3.03672736409643e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.43054270167714e-2 
100 , left side = 1.39014662943086e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.59092507610412e-2 
200 , left side = 6.63001534179952e-3 


1/n° (7/10) = 2.45063709469745e-2 


difference = 1.78763556051750e-2 
500 , left side = 2.57503386325902e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.03288663797053e-2 
x 
10 , left side = 1.69427755592478e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 3.00984759044099e-2 
20 , left side = 9.31942672923572e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 2.96285353192218e-2 
50 , left side = 2.69797695441467e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 3.76929311135890e-2 
100 , left side = 1.14327987447878e-2 
1/n° (7/10) = 3.98107170553497e-2 
difference = 2.83779183105620e-2 
200 , left side = 5.21861806171967e-3 


1/n° (7/10) = 2.45063709469745e-2 
1.92877528852548e-2 
1.97011789902637e-3 
1.29039002429643e-2 


difference = 
left side = 
1/n° (7/10) = 


370 


difference = 1.09337823439379e-2 


x 


10 , left side = 1.73481972152748e-1 
1/n^ (7/10) 1.99526231496888e-1 
difference = 2.60442593441400e-2 

20 , left side = 8.51542996669777e-2 
1/n°(7/10) = 1.22822802611579e-1 
difference = 3.76685029446013e-2 

50 , left side = 2.11276066122370e-2 
1/n° (7/10) = 6.46727006577358e-2 
difference = 4.35450940454988e-2 

100 , left side = 8.32900734622635e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.14817097091234e-2 

200 , left side = 3.64725636378598e-3 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.08591145831885e-2 

500 , left side = 1.33955460912746e-3 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.15643456338369e-2 


10 


10 , left side = 1.10749793713100e-1 
1/n° (7/10) = 1.99526231496888e-1 
difference = 8.87764377837879e-2 

20 , left side = 2.99164984311764e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 9.29063041804027e-2 

50 , left side = 2.21641063046967e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.24562900272661e-2 

100 , left side = 5.38176664980687e-4 
1/n° (7/10) = 3.98107170553497e-2 


difference = 3.92725403903690e-2 
n = 200 , left side = 1.86220228286419e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.43201507186881e-2 
n = 500 , left side = 5.86797479887602e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28452204949756e-2 


n= 10, left side = 6.82869415554089e-2 
1/n* (7/10) = 1.99526231496888e-1 
difference = 1.31239289941479e-1 


n = 20 , left side = 1.33687024165273e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.09454100195052e-1 

n= 50 , left side = 1.63484873126000e-3 


1/n° (7/10) = 6.46727006577358e-2 
difference = 6.30378519264757e-2 
n = 100 , left side = 3.99163819984172e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.94115532353656e-2 
n = 200 , left side = 9.92641198009903e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44071068271735e-2 
n = 500 , left side = 1.58592157954995e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28880410271688e-2 


372 


left side 3. 
1/n° (7/10) = 
difference = 

left side 2. 
1/n° (7/10) = 
difference = 

left side 4 
1/n° (7/10) = 
difference 


10 , 


20 , 


50 , 


1/n° (7/10) = 
difference = 
left side 
1/n° (7/10) = 
difference 
left side 
1/n^ (7/10) 
difference 


2 


T 

left side 5: 
1/n° (7/10) = 

difference = 

left side 2: 
1/n° (7/10) = 

difference = 

left side 4 
1/n° (7/10) = 

difference 

left side 

1/n° (7/10) = 

difference 


10 , 


20 , 


50 , 


1/n^ (7/10) = 
difference = 


69989252549092e-2 
1.99526231496888e-1 
1.62527306241979e-1 
00667707762198e-3 
1.22822802611579e-1 
1.20816125533957e-1 


.68947442600065e-7 


6.46727006577358e-2 
6.46722317102932e-2 


left side = 4.87998530473988e-13 


3.98107170553497e-2 
3.98107170548617e-2 


2.77555756156289e-15 


2.45063709469745e-2 
2.45063709469717e-2 


8.32667268468867e-15 


1.29039002429643e-2 
1.29039002429560e-2 


10082471986903e-2 
1.99526231496888e- 1 
1.48517984298198e-1 
49080317693943e-2 
1.22822802611579e-1 
9.79147708421848e-2 


.49384626232519e-3 


6.46727006577358e-2 
6.01788543954106e-2 


1.12364228202105e-3 


3.98107170553497e-2 
3.86870747733287e-2 


left side = 2.80910570690518e-4 


2.45063709469745e-2 
2.42254603762840e-2 


373 


500 , left side = 4.49456913103607e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28589545516540e-2 

10 , left side = 8.05630984900003e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.18963133006888e-1 

20 , left side = 3.80461039225837e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.47766986889953e-2 

50 , left side = 6.74097872481336e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.79317219329224e-2 

100 , left side = 1.68546342326287e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.81252536320869e-2 

200 , left side = 4.21365856036027e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.40850050909385e-2 

500 , left side = 6.74185369657354e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28364817059986e-2 

qi 

10 , left side = 9.56553116582347e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.03870919838653e-1 

20 , left side = 4.04460065482376e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 8.23767960633414e-2 

50 , left side = 6.82428115714757e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 5.78484195005882e-2 


374 


n = 100 , left side = 1.69067633411174e-3 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.81200407212380e-2 

n = 200 , left side = 4.21691662969348e-4 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.40846792840052e-2 

n = 500 , left side = 6.74268776228587e-5 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28364733653415e-2 


10 


£ 
n = 10 , left side = 6.41007338310152e-2 
1/n° (7/10) = 1.99526231496888e-1 
difference = 1.35425497665873e-1 
n = 20 , left side = 1.60696284616728e-2 
1/n* (7/10) = 1.22822802611579e-1 
difference = 1.06753174149906e-1 
n= 50 , left side = 1.11077199106476e-3 
1/n° (7/10) = 6.46727006577358e-2 
difference = 6.35619286666710e-2 
n = 100 , left side = 2.15342826708947e-4 
1/n° (7/10) = 3.98107170553497e-2 
difference = 3.95953742286408e-2 
n = 200 , left side = 5.04590230707082e-5 
1/n° (7/10) = 2.45063709469745e-2 
difference = 2.44559119239038e-2 
n = 500 , left side = 7.92802313141143e-6 
1/n° (7/10) = 1.29039002429643e-2 
difference = 1.28959722198329e-2 


375 


10 left side 
1/n° (7/10) = 
difference 

left side 
1/n° (7/10) = 
difference 

left side 
1/n° (7/10) = 
difference 
left side 


2 


20 = 


2 


50 = 


2 


5; 


à, 


1. 


07301387715013e-2 
1.99526231496888e-1 
1.48796092725387e-1 
97571823804906e-2 
1.22822802611579e-1 
9.30656202310884e-2 
27350011672377e-2 
6.46727006577358e-2 
5.19376994904981e-2 


6.51783250464703e-3 


1/n° (7/10) = 3.98107170553497e-2 


difference 
left side 


3.32928845507027e-2 


3.29808623350129e-3 


1/n° (7/10) = 2.45063709469745e-2 


difference 
left side 
1/n^ (7710) 
difference 


T 


10 left side 
1/n° (7/10) = 
difference 

left side 
1/n^ (7/10) = 
difference 

left side 
1/n° (7/10) = 
difference 
left side 


2 


20 = 


2 


50 = 


2 


100 = 


2 


1. 


6. 


2. 


2.12082847134732e-2 


1.32886374798369e-3 


1.29039002429643e-2 
1.15750364949806e-2 


20447685814792e-1 
1.99526231496888e-1 
7.90785456820962e-2 
30698667036227e-2 
1.22822802611579e-1 
5.97529359079563e-2 
52371937308606e-2 
6.46727006577358e-2 
3.94355069268752e-2 


1.26185968662246e-2 


1/n° (7/10) = 3.98107170553497e-2 
difference = 2.71921201891251e-2 


200 left side 


2 


6.30929843311230e-3 


376 


1/n^ (7/10) = 
difference = 
500 , 
1/n^ (7/10) = 
difference = 


T 


10 , 
1/n^ (7/10) = 
difference = 

20 , 
1/n^ (7/10) = 
difference = 

50 , 

1/n^ (7/10) = 

difference = 
left side = 

1/n° (7/10) = 
difference = 
left side = 

1/n° (7/10) = 
difference = 
left side = 

1/n° (7/10) = 
difference = 


T 


10 , 
1/n° (7/10) = 
difference = 

20 , 
1/n° (7/10) = 
difference = 

50 , 


left side = 1. 


left side = 7. 


left side = 2. 


left side = 1. 


left side = 6. 


left side = 2. 


2.45063709469745e-2 
1.81970725138622e-2 


left side = 2.52371937324492e-3 


1.29039002429643e-2 
1.03801808697194e-2 


62756694980023e-1 
1.99526231496888e-1 
3.67695365168652e-2 
46838649241749e-2 
1.22822802611579e-1 
4.81389376874042e-2 
70977519295812e-2 
6.46727006577358e-2 
3.75749487281546e-2 


1.30837364161245e-2 


3.98107170553497e-2 
2.67269806392252e-2 


6.42558332058729e-3 


2.45063709469745e-2 
1.80807876263872e-2 


2.54232495524092e-3 


1.29039002429643e-2 
1.03615752877234e-2 


64347075123365e-1 
1.99526231496888e-1 
3.51791563735233e-2 
64134500436401e-2 
1.22822802611579e-1 
5.64093525679389e-2 
18274504096767e-2 
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1/n^ (7/10) 
difference 
left side 
1/n^ (7/10) 
difference 
left side 
1/n^ (7/10) 
difference 
, left side 
1/n° (7/10) 
difference 


10 , left side 
1/n° (7/10) 
difference 

left side 
1/n° (7/10) 
difference 

left side 
1/n° (7/10) 
difference 
left side 
1/n° (7/10) 
difference 
left side 
1/n° (7/10) 
difference 
left side 
1/n° (7/10) 
difference 


20 , 


50 , 


10 , left side 


6.46727006577358e-2 
4.28452502480591e-2 
1.01752467012584e-2 
= 3.98107170553497e-2 
= 2.96354703540914e-2 
4.90809987188921e-3 
= 2.45063709469745e-2 
1.95982710750853e-2 
1.92080662074161e-3 

1.29039002429643e-2 
1.09830936222227e-2 


4 


.49500436265984e-1 
1.99526231496888e-1 
5.00257952309041e-2 

.27597929216736e-2 
1.22822802611579e-1 
7.00630096899054e-2 

.56378486874087e-2 
6.46727006577358e-2 
4.90348519703270e-2 

7.03487339252017e-3 

= 3.98107170553497e-2 
= 3.27758436628296e-2 
3.33251686577100e-3 
= 2.45063709469745e-2 
= 2.11738540812035e-2 
1.28998659313402e-3 
1.29039002429643e-2 
1.16139136498303e-2 


6.20895791074231e-2 
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1/n^ (7/10) 
difference 
20 , left side = 
1/n° (7/10) 
difference 
50 , left side = 
1/n* (7/10) 
difference 


= 1.99526231496888e-1 
= 1.37436652389465e- 1 
7.49326050835418e-3 

= 1.22822802611579e-1 
= 1.15329542103225e-1 
9.67306970003267e-4 

= 6.46727006577358e-2 
= 6.37053936877325e-2 
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